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Ihts mention relates *Oe.hoifcJW fiber se-npsr.rsabx; m8.t5bfiirn& sHfii . u.a,'-^ e^^^c c5 ^ . x j ^/^n 

As a Tia^sr-aS of *he n^smbrane i.so:C tor diaty/ers. thCiO w>oio ^"0:^v ■i'^to v^iiy jt^cd a number oi po!ym?rT com 
ptx-'d? sorr- as cglluioss ^scsiatc Do!yi=<<^Y o^ftr poJy,nehvj 0"e'h=iC!yi8t8\ f^icJ iXJlyaitade On <he ot^w hand 
pojysiiifcs^s fss! K \sfas ioSia !y usee as an engines'^inig pfasUcs rrie'efia* i ^owsvs' o'^ accox,"^t of its dsstsngufshed faa- 
tiifss •* st<3bi!ity sesibSiSics to acids and atoiss rffid bio ad^ptabiffty, rt {W& bgcorne rsolod ijs a semipf rreaoie 
r'^ej^brano n^{<,f jejI in qencm! nrost of saci membtajias compns?d o* poSymeffc materja's ars cicficfsr^t tn a*fnfty to 
bboc beuao&e of -hi^jr hydsophobsc *ur«icefc and are? nol cifeutiy U5<ubfe io biood {rsapjent Thus mrthods weic 
d_viscd io re'-dor thsm&urtabis'or use madiaSyzsr Tainejy by ncojpcatinq sntolhemam&rariefca S^ydfopniiw oo^net 
or ino'sjanso sait j-s a poro forming ratersaJ and rsnrovng t by d sso ution to term porss attd tho sar>o ti'^^i w 
d'opi- ' } --no'^ V'f'i^^'^'^O'^'y'^^ turfaco A'^onqf^ocomf^OfCt-jlly '■tvi Kbeos? \f?e srurcf t y > <\ 'rro0ofw>'ch 
a?*" ry i' '\^r^ ' j 4r a'-, "<"c ' lOit v A s VtsJmbr^ ' s A\ 'CoriDani Merrorans 3' d ''Co'^iJ- ly ^ "^brane 
C"> ')'■ '"dt-^f^r c r OGc i^ij f i<- ifio ^n^' s blooo draivssr blous { Ur, Jior oiid d ^ \^i<- inolcx^if ^ those 
into iGv' '^'<"ftv tr ^ iif^ij ^i^^'^'''"::a-^ it>/a c i i<,v;!hc!ow05'\ v5.csro{^!ve Dit^ < ^ ""'^^ |:^tJ!co^ 

' ic ( f . t ■ J , >r if 3'-y ^ ■= Vprr S: ^ i«> Ai qc r<;',.>!i,' exh b f ? irgr fev*5 c c ov- o ' -^v - c -^c t qb. 

r< ; viTGursc^c 0''fancc!s ■'9£ml''~^( o> hqher *i^t! pho-^p i \ t^'^" 

f t t\<^ S3& hjs s'sc 1 P iv-^nvof&ion c ©of -srre oer r"^ > i \i > '^^Sj' 

d*^^ ' rist i^*' th^ o h'^r '^a^c ■'St > t !to i !v/e ( M< mb 3 - ^ K Oi vnv 

y ' * fn -lUf 1 1 t jm i 

WK rte o . ^ I ! i -11. 1 i<5!t' \ ' v>{t^ ot^ 1-^ -^u wPiqht -I H O^T' «qJ vi, S ^ f^Ttct b I ik 

r'*u 1 ( i li f < ! > t {! ( X I. ^ 1 u ' J A f ! X ' *K -<iayzi-f~ Otl'^SCSSlv.iOSO 

s^^ 'T > it. .V. 5 Ci ! VI cs'swlt. i^vn,->d(i ' At Ve' i la'ie A c n c -s v sx'ijbi* a high GsOaJStu s> o* 

"■Si ! y o'c^ ! '■APi, t iffo t s fj-v por Ti'=>moror arG of " 6 •? -s 'i ysl o <:<ibmn<n pomnabiiity 
C ! > V ^asi.- A'nen !sUb|ed5G *o f-ie ^ibovs'^^enSo'^ad dsxtrar Q'ljsior es» 5S c^iy abOL-' 

{ ai )M ^,^\^'f-<■^eY^[bth)q^s<*^cie^cy(r arsovaiofpv f»^3 b{j '^^heabOs^eneniwnedoexnan 

< •> rfvju'CO --I " -ifCorTOpapyB'sMenbraneBtorOCKSDSs-trv fti! Oompany Cs V<>!n 

b'a':eC,'^<o vK nt. t. ^<.ftt,uL:i. y tt, pov&uftorw marribrap:-!» osctosed tht iiatsnt i! pra*jf<^ -nan y of thsss 
a scjis ds« v*,*^' ^ '<s tT a'bufn") comicsabi siv of iess than 3 0% Howsves o I "sss dtd y/ers> i^Obt* c v r ^ r- uss- 
s^zarc p of vsts"- ■> 8" C^^KjJ 136 rr !,m(ri >j( '>io eC' a dirfiVias-sc^of urea (D^f^a^ ""^^ ""^ ^ ^'^^ -^^^ 

a'3si in d rodu-e ot a 60" > oi mo cssararcs -Bicri^iooijgin tri ciin'caf use J^^d8r the bood iiafys moce s'e 
not i<no4i»i:; 

Sn the tfe d of the f^s^ooialyzsrs, GfsitnQuished capacities for rsmovai erf « mf loxic ^wbst^inctss are descfiford >n 
Jf^ imS/^l JP A 2381 3/'' 89^ ard JP A 3C0636/199S 

Hcwsvs> with thu vw&dry s locsastng nuinbar of long term diaiysis pat'Sn-s and d^ver^ifjcatjcsn of c^iya s Iscb- 
Roiogy, hiijfssf perfoftriance was i squired o« h&Tfodiaiyrsrs is in ori-line fiftration and dsaiysfs and pasn-puif 
^itraixjn and oaiysss a very b 9 > vb£-*ar psrm6£<&!U{y is iscufrsd, and in ordinary bfood tsiafysis a capacity for 
'^iTsnva' o' substances a moiscular wet^t of 10 C500 or hfghsr sych as micragiobusjn is. rpqiJif^a along witb a 
fVsjh Cf^oRcity .Qi ^Tovai o* sowor nolecuS^r wsight sybsfances Fsirmemior©, rifihsrto reses'ch was directed toward"; 
oiipir'a-jsw a<! tar is prdijticpbis of ths pene^tfort of aSsiiiThn iwhrofi js a asefuf proisiri sn bfood However it was 

G <n.f £.tJo< ances gcct. nviating 'n dtavsts. pat 3nts were st^wigSy borsdea to aibUii^H^ so membrares 

a a te^ o ^ * r, c lasri nount 0^ ifbumfn Wo'jfo ca isd fo' and ttnerear? s nsimbef of reports of the improve- 
msrsi OS avmpEoms bv hemooscily^ers lisinq sum frismbranes. 

^£S1&'^e~it ediC'-v.'— ri v,*- B ">4'57? s qooa as ^ K-rnocdiyv^P ^ uUw t -^cuo*. M si n > 
provdo J^ ^ ■} V, pt fv,"^>!i-^ =>>^u<^f^o in b<^-^od afys s lenwd afit ation a-" i rs o*! ro k r d'-^'v-s!**- I ^'i, 

i'vi"^ "u?" '"""t n u'--ix k ;><^ T ^r> p iSvsv fo-!8 me'n">f -tnc Ji-.^ ...jO ' r J "X^f^^ " "> >r >v is . 

!. . ! iq r 1 ' ..u i!<^ os vfit hCi-^odialj, ^e' »rsn irco<pc!at!nq t^a ob^atned noiiowfi-af^r lA-ritia* e tt^ <-j nenrvx^ ^ >v '-sr 
ciot inq c'iOied oi.it n tfis orcscnce of a wat^'og aqa"*; ^such as gfyce rs! wnici is addea r orde 'o mafnta^ the 
wa^e pe'TearJiSity ficwwi^t vs^en .sinr^ tfi*r5n^rs-<ediscbs&dsn JP-B &)053t>/''-Si)? 'ii^' f cfow fibers stick 'o one 



^ir)0^^<5f so «h8t si is. diffsouis for Sho potiing matsnai such ds polyursthafss to oertYie&"s snto the j[8pfe '>? tt'C hotio* {>b«5rs 
fssijStfog r. seai tedkags l^iiS 5hsr& ss not ysl providsd a po!ys«toe ho iow Tjbs) sQfT>(p«3rr>aib,o msnbv?,^© wntci 
masita-ns s high blood filtraiton flow and tow afeirtiirs psfn-ssabUiiy ovsf fjisny hours io diiiical isse and whtch fia'J a 

S: As expiained above, wth parucuisr reserence tocomt nesc iaiiy avatias>ss dsafvzers. ?t has bsen very di^icu H to nroviao 

a ssmfperrrrsabie metntorane navsrsg high capaaUos fof fcoth cisasancs oi !ow rnoieciisar weighs umai ioxrns snci csear- 
ance OT medwn moiscu !ar wss^l protsifis such as %MG, aoo }0 out te)owf&d<^ ;hefe ss nodtgjy i-Sf cufrentiy ,^vj!a>!ab!c 
whR-h iiBS boih of jhsse fsspeclsv© capacfiiss fe<iii.?ed gimoltaneotjsfy At lesrfst cst!© saspscS of it>^ ptB{.erit ^-svofjtoi 
addresses aocs soK'ss this ptohfem 

JO Sfmiiar IV no cijrfsni;'/ ;iiv;i!!!«b<i3 rna'Tibrsne -s catjalsie of achsevejcs. sftnuSiarseoualy a tzm aibutTiir! Kermeabitiiv if 

n, J' vi <3 .-M d!V7e'^ ^ -=^aii - o" f.rt^ sv-^v^ on ;hc cnc jta a a b.. r ^ > i' xal ! tv ■ >' los'^ li «ti white at rhs 
?K > -'re li rsi' ;h ^, :> - .-i - " 3c sf-l'-i ' sr.c a i^^^ of > ■< ' f- '-j '^of- :i f >' £ r,-^t5 ^j^ts t ^ 3 .-Jtici ,j % 
i^s-fiflG redijciion j: S0%. At ssasi osje aspect a' the irivemson aadressss and soivsss this pfobtem. 

Thus accordffig to a f<rsi aspect, the srwentfon provides a Sicrfiow fiber snembrsie, such as a n^nodjaSyzsf hsmo 
diafiirer or hKsrnafiiie', havsns 

0) an .-'butr! i „^'-^c<.:^ti^l^' of J ^ ^ o. .-ta 

{!S!^ per "i.^'-U j^i- - s.-^ o' " rf'i vti o cirs D '•^ . ' < >^ ui < 

(!V) per memiJ! ->i8 -.-re i o« i bis' a [Sj ,-nc oyiso*".;.^ ^ ^^ j i 'i t i o 

S5 Acoo'C ng \o r SE;.:^'xi ?iSpsc{ thf invention pr>-^vide«: a pa y^uifone r >iiOAf !.t>5' r pRims^bif jr a-^e c^cSi- 

acteri/sd oy an albumin psrriNsabifity of loss tran 1 5% and, in a dextran cMteai test isssrtg a dextrat i havfng Ja motecuiar 
i«e gh; 0* " 0 000 and after > hooi ctfculatsjn of borne ssr«m an overaS mass tfansJer coe^asient Ko o1 0 0012 co^ 

miii::Of::rEs<ora 

Anotrsr aspect pfovdst juc'"' <.J '^e "nbr ■-rif^ dco-^c no to tf^r- I'vO-v ^ ' ^ i > ^ v oi-id aso^icts d tte .nvx-'nion to- use 
30 r t'lis tttatrr'S <- ot bicoa "o" reTiov^. ^^hfersf'OT^ o\ av^y undesiiefi ':o:r:rxx--!«r;; ■■; -jci-tioijiaf use as an asliiicsa! kidoey 
'ne -^bia^'5 v/hii^ yiM anchs' asiseci srovioes {*i8 u&s c! s .ch a r ^ -.'V io' viro trsatrr>&r!t o- o^ooc 

Ui0ir&mis^ and hcrilow fiber m«?itorar»e artincia •<id<ievs. vompfss n§ sucr n5«"^bfa''es ptovtisd by \\ e fiisovs 
aspect of the present jnvsntioo are c^taoable, for example by a i ?moc* dcscrosd as foifcws T^)s rrienod uses n 
Slock sotviUon obtan.sbifi' by addsn^^ to a soluttoo havi% rs iT^a n hyd'Ot^'iobic sjoiyns- and a masn hydropr! >c poyrsr 
■SS ad'Ti xec ard q ssoSveo "5 a soiveot, a" artditp/e s«"Ving as a oan-sotveni or swolfifjg cigeit J<3r W o srsaiiT nydrosnobic 
oosyrnssf. 

A ore 'erf ec spec iic methtxi of p^&pmr•^ t-ie slaqK solution tor use iit a rRstnod of t^ie present ,m'er*son wtil row 
be desGfibed !!i rriOFO dettKl; 

The stock solution basisaSiy comorises a 4 component aystsTi of a } pdysuifms resiR (2} hydrophfte poiymsr {3) 
# se^'8fi?sfsd {4):add!t!we; 

The pf>iysulfarie isssn referred to here may comprtse repealing ymts o1 8^s foimuia {1 5, 



^^^^ 

and i-nay :n'.;iijss either on ihose or other resfduiss, a funclsona! groiip hkir&oK'di. Any or ?si! the phsr^yiens groups 
Tiav b«; r^jpS hK^ri by dikvlsne orouss. 

hvdropt-i(!;f Doiyn^sr ^2! iS a p-oiyme'' having a cor;^catibiftty v,':th -;h-5 i.-.o-Vs-i^'-o''--.- -isii^i .as vvsjii ais a hydrcphific 
Y / ^ V wf>. 1 5 c? <- ^: - I- A \ - ^ ^ > J* V 

s« to in® pcfyvtnyi pyrroisdori-s include a s odiltea poiy'\';;'5y;py,-.oiiaoi-3, tor ex-n-^pis pO!i.uinyi pyrrossdons Gopolyrrier, 
poiv(etr!> isno gfycoi) and posyivitiyi ace{.:!fe> il ahoukS be choser^ as appfopriaic- fo- comp=5t!b' :^y svsf^ the r^:!n poiysul- 
fone polymer 

The soSvsf>i !,3) shoutd d»ssoSvQ both fiie pofysuffons i-essn (1) and ttydrophifc poiyi-ner (2). As such sofvonts. a 



EP 0 750 938 A1 



tr-ner/ oi ^oivonJs sriay be u&ed, soduding disrjsthyi SDlfoxid«. dimathyi acelarrsfde, dimethyi fofmamsde, NkRsfhv'!- 
f jSiocntj ^.m cJicscane. btJtdsfnstiiyiacetamide dirrsethy! sulfoxide, dimethyl fofmamlcfe and N^athyj-2-py rroJfdone 
are partscaiarfy prslsrsble, 

(-or the addstivs (4). as^y materssi cars be used so iosig as it has a compatihilsiy wi&k the soSvant and serves as 
a good soivem for th& hydrophfifc poiymer ^2) and a non-soivsm of sweiiir>3 agem lor the poiystjltone f«istr» and, 
in particular such a ntateriaf may be watsr, mslhanoS. ethanoS. ss-qsropanoi. hexasioi or 1 ,44jtJta!-!8dioi Howsvse; cors- 
sidenng ihe cost of ptoductw, water is most prsterable. Ths additiv® (4> shouid be c^osso wuh the coagulation o? the 
pcfSysulEomt fessn 0 \ taksrj inlg cwsideratiqri. 

Howsoever and whsch of theise ctsrjponertts combined is optfonai, and it wiii be a matter of ease tor those 
ski^d in the art to select a particuiar combinaticjn giving Sis desired coaguiaticei property Furthertnore, enher or both 
oi the soivent (3) and addi^vs (4) respectively may be a nrtBdufa of tswj or mors ccsttpounds, 

in the case of a stoci< soiuticxi contairtsng a pc%siiifons re^m, hydrophyte poiymer and soVent such as that for am 
>n a method embody tng present invention, Uj© addits/e (4) is to be carefuffy chossn lor the ptoiy-satfonjG roesn p). 
if? fmtticufar, it shoijSd b& irm from mutaai mteraetiort with tho pc^sj^Sone rssin (l ), sucr; that tha poiysuffon® fasirs (1) 
mairjtains a homogenoifs system on account of the additive {4) to stjch a c-oncarjf -ision at whsch it coagofates as a 
rRattsr of course and has no phase sepsratior^ produced a sy^tes-n fiavtng no {lycitcphiiic poiyrrer (2) admixed Here, 
if Ihs tesrsperaturi! raised the -Tsoisouia- nicisnr incrp.-'iso? t--^ y.'rfjt.c!o jhf^ bond patliciiifsriy bftiw--?(^n thf- hydroni'ishc 
joiy^^r s?! ma l^s "i,jj!tvc t'n- - t-^c K oqcp b j i it- on - o he appaf ent co!-!C>-5ritraiiOfi of ihe addiisve 
(4) whicn is fict tof-ded lo th^? -xJiVfeuiS^nG fessji tj) ^p-cieHiBeb o'yjr 'hr/ at ':='!C sriiiSi tsrfipsraturo " 'nsijliinc- n»Mi-v 
intSfaction bswssn Xhe i.r^lystrK-t^.v r ;s-;^ r i ai d rho a«diS!V« (-) \» \' ; j^s^jijiain,- ,;.v ^.-n.- ^ <).<4 -m 

of fhe pDlysijifone cessn (1 ) W^-ji-'i ,5 'voi }ho.=dd!t!VO '4; /- ' ■ , . y^N-r-- ,? \ ;o ^.;'\ i- 

atthete!r!pefattir6T^£;;5t;-:s- -:;xi!!!v« i!^ , ^ .rii'fv; ,-■,{■ <ir.; ju! iieid by if\ i!v;ifopti!S!c ooiymsr 

(2) at :hs snipertiij'ijT ?:nc so !hf !ro.-^i ' . , .;.y . .cJ -^jv r nnoss -jeparaCio-i Howsvsr when 
the ier^psrsjsure is iowsfcd r?.o!OC.jU r - . :xivrn;;' fviucea to ir^::roase- the arrscijnt O: 
t3ondinCi cf tiis additive (4) ar>d thus decrease the apparent ccfscenSraiion o; tiieadditwe {4).an£i soth^ systembscomss 
hofTiogsnecus agatri. \t ths tannperature is raissd again, ti^ system becomes ^homogeneous, tmt wiSJt the hydrophfiic 
poiymsr (2) added, t^is arsK^m of t\6 addiwe {4) bonding wtli the hyofophthc poiymaf (2) sncmase to give a hosTJo- 
geneous system. 

A prsferred range of cwicantratrans of the poiysiiifcsis rmn 0) v^^tch can aSow formatitsi ot a membranss having 
ihs characte; istic& dessred lor a fyjilow tibsr nsemsbrans diatyxer of the present inventiOTi is 13-20% by weight of the 
soluiion To obta-n a h wat^r permesibtiity and a large f r aclionai molsculaf wei^t, the p<%mer concentration should 
be sor::iewha! redisced. and s! is'^^ow prefe -ably l3-lS%Sjyvtf8!ght. Iftt istsssthan 1 3% by wei^t, a ssx^fclent viscosity 
ot the membfane forrt-iirsg stock is <i--^-iva\ ;oobtain, rrssKing it difScuS to foi??iig rsembmne. tf it exceeds 20% by woight, 
harciiy air-sy psnsirasina poros ars torrned. 

Trsc; iiydfopi'iSi f 'J " ■ -y' mow spec nc3i;y oo'yy.nyspyffoiidont; is cor-)rf32fi;:aii¥ avaiiabia rYioiecu-ar 
Vvijig-tt > oi 360 OO:- ; 8' ' .0 - s > and 1 G.OOC, .3;i<J Sv.v'>-' rcjiyiTiCf it. cQfiv-sriiorUiy uhiHi, aitf >ough s5 pciymsr of any 
other moSecuiar A^sght din o: couis,*. :>e ^jasHi "hp hyJiop-oiifC potyrner (2; systabis for the hoiiow fiber rramtrsne 
disi^zer is prsferabty addeid. p:-iftic:!j;oily s- i j<s&e oi' posyvinyipyrrotsiofje, in m\ amount of 1-20% by weight or more 
preteiSfe^y; 3^t0% % wssghst; but She aroouns added ss govssned by the mofscalar weight of t^ts polyvlRytpyrroidoos 
When tho amount added is too arrsaii tistidly any phase scparatiorii oceurs, and wh®i the polyrnsf conoentfatroij: !S high 
and the poiyme? mc^scuiar weight is too iisrge, washsig alter forrnation of ^& nrjsmbrans becomes difticutt. Thus, one 
of the meSiods for (&tain5r>g a satisfactory msmbr^s is to use poiymers of different molecular weight and have them 
mixed to assume the roles desired of them. 

in orasr to prepare the solution, the poJyniers (1 ) and (2) may be admixed, the m!>fiuro dissdvsd t, the solvent 

(3) , therj the additive (4) added in the case of water in particiifar it is highly coagulative for «ie poiysuifone polymer 
of the formula (1 j. so if should b© stnctlycmtrofi^, pr^erabiy to an amount 1.8 percent by weight or iess o', mors 
preierabiV. "i .05-1 .70% by weight in Ihe cas.e of poiyacryionitnis, st is espsciaiiy prsferabie to add this in arv snount of 
£-6% by weight VVKsn a isss coagyiaiJve adcMivs (4) ts usee the amount added increases as a matter of course. 
AdjtiStfTierxt the added amount of such a Goasoiative additive has a rsirstionship vi^h the rxjiiiiibriisn rnoistisre content 

She hydroptK3»fc SGiyrrs.'! As the concsntraticn of she additive {4^ incresfises, the phfise separation conc-j!>tration of 
the mefTibrane foirn:i-;9 ?tock soiut:0'! tfocreassf '"r\-3 pha&o sarH-ifaijnn tcrni:..ardrtiir.> slioijid be- datsr.'i-sif^eci trs copssd 
eratirsTi o? thsj rx-ra sndMs of t^^o dssi^ed msmorane Typfcaity the njembrar-so is icfrfi'xi by ,-j wel '^r t3ry/\s,s5 spin! -ng 
procss.? »rc='&fab;y city svoi sprnr.ing process in which the solution passes; thf-sii-^h a <hy ./on-o oatiiaiHip^ n gas 
iVpio.^«y 3;r hi 3 pr'K;oiefir;i.":ed reia'.sv© humsdfEy and thereafter thjougf? a ctv..5iii-!!i-x; itAh ^onl3:rv'iQ a coagijsrs-inq 
sgora ■•^ r>u;;ii h pr-x a-ss nt iha dr/ zone a preferred .relative humidity is 60 50\- rsfjhjftsd ter-spe-Tsiore 25-5b^O 
mors preterabiy 30-50'C and a preferred residence tiiT^e is 0 1-1 see, while sn the coaguiattng oaxh a prelerrsd isjrri- 
psfsture iS 25-65*0. more pr»ferab?y 30-60°C The form of the hoiiow fiber membrane used m the dsaty^er oi she 
invention may be provided by ailovging an tnfusing solutiorj to fiow snstds the stock solutior^ when it is disciiarged frorri 



irss amuJar spinnirtg orifice and run ibsaugh a drying zon&Xo a coagulation baih. Here, the huirsidity <M the d-v ;-i>rw is 
ysfy important. By supplying moisturs through outer surface ot ihe mernbrane wniie fufinsic; a Ehr-.:ugh »ves 
sec;b«, this eoabkis accsieratOT ot me phase sspsratiort a1 aboo? ttie cKitef sufface and sni^-^fc^jment oi ihs- pore 
diarneiof, thijs p?<svid;ng the sitsci of Eecsucir^g ftis pefnieaSiOr, jjnd diRtJSicjn resistance at the time ot diaiyais tr-s 
5 reis-t ;vs num iCiSv iS Do high,, coagui.stior. ot the stock soiufiosi ori Vn& outer suriace prevaSs to reducs the pore csiarruss er 
iGsi.iti';g in an incre&se si ifiG pen-nsatsors and dsfkjsioii resisiancs at ms lime ot c^sasysfs Stjcti feSatfVi j-iurniaiiy is 
90vsf!i8d grsatiy by ttie coniposilion of ti^ stocJc soiution, so ft (s diSiouft to dsfine simpiy ttvs optir^: jn-^ pont but a 
reiefive hurtiidJiy of 60-90% i& pfsferdijly used. For aass ot pfocss^ing, tfie (nfusng soiuUon preisujby cosTsprisss 
baslcaiiy the sofvsnt {3} used in the slock soititioa The composttian of tiie irifusing solution directly affects tiie perms- 
iaUoi and diffusion capacities of the activated layer, ao tt musi be prscfssiy tSet©rrren«d. in the foregoing range ot stock 
sc«inioo compositions, the coniposition of ttie s^ifiising sc^uiics) is grsatiy affected by the compositiors of the stc«k so- 
kAfon. so it !5 mUcisW \o define sinpty the qstimufirt potot. Hefo, when dimemylscstamido, is ussd, for exa-^spts, jsn 
aqusoiis. soiiition of 50-75% by vvoighl is prsfatably used, 

I i iS vsry dltttctJlt To dofsne ths optimum msmbrane fomnrig stock solutiors. bist throu^ combirsatiori cf the prc^edies 
!^ oi the foiJi c«s-npor>?rits wri.^-in thv<i at;ove nange ot compositions, a partfeuSar stock soiiition can be cticsisn for providing 
a dosifod poiysuifor o >i;ciiow Ubcr ssmipermeable merpbrane of the inv«,>f>ifoo 

P?:riir!!iar rsiejfti-c.p hj<~ b?5sn !T;ads earlier to proftiems arising srorr^ rrt^ihoris of prepsring hsfrsodifiiyzefs 
d!3c,osoo\{o- example. JP-B^o4373,' t993. JP'A-2S813/t994and JP-A-300636/1992. espscisliy the d:ft!CLjlr/ in achiev- 
ing an .jlbu-r:-!;-; perfi-ioabihty o! i- 3% whtie at the same time achieving, a Dg, ot at least 13.^ miAT!jn and a D^,^ of at 
5^ least 1&1 ml/msn, ssch per msmbtsne area of t.3 and % ii^-MG reductton > 60%, all mBssuied under conditions; 
as laser described. 

AccoidirsQ to at Isast a ihird aspect ot fhs snvantion. rnonibranes pfovsd.^xj sjvch a simijitaneous combinatjon o' 
cfiaraeisf istics can be obtajned. 

Thus, the inventor; provicios according So ye: anoihor aspec.;. ;.5 rsjlys;.:i;-x*><5 hoBow fibsf rnenribrare having an 
^5 slburTtinpsrmeabi^Ky Li"<-<;;-d;'! (oe! mart!b;f;pe area T !3;i proiorabiy y. '<iO rrii/s-riin, ar^d pretsrabiy 

alsoa Dyye;,t^pormc!":->!,5!"V;it. • Sr-";/- s,"!! -'~j(oo-!^5p!dl y ^ -'5;<ri I'-rso o't'; ik'i;-."<; k;i'iijiv<^ MC^ raducnon 
:S:60%, iTnors:pref8raD;v 7'J%^ 

detersorartion Of the rnsmbrane, iherebv masriiajnino sucn oesired charactsnstics. For sucn a purpose, the jnoduls is 
fabricated wirh a surficient s:mount C' -v , ^he ^-.otevv tifcers, ajid .aftss tj-io wt-itifig ■liq&^i hAs 

been rsrnoved, !he r-oiiow ':!&srs can 'o^ .;y min wasei to give a desiied product fiere, A the buncils ot holiovv fibers 
!S »fov ded >f>'iti s fi s> ^ \'i.-jt; » tg .-.'je it i rE>.?! tijc io the hoikm libsts, the hoffow fibers stfck io otis arsatiiij}!- to make it difficult 
to lor;?-! a Sfisaiinci p;.H:e by ibe poiting !riat«-;ial, accordtr^g toonsaspect of the invsntiCBi, so in & more prefswabte miSttKSd, 
spacers are inserted to prsv^sni adt^esioo. 

That :s, acco-'ding to one aspect of the irivsntton, a poiysuifone iiQliow fiber type hemociialyFer is iT^anuf^.ctureci 
and obtained by a method characisrized by prepartrsg a bundte of ticslow fibers >A'iih a sufllcisni anouf-it c;f a wstting 
•iO agent sfnpartod to the hc^tow fibers, formir^g tb«n^ into at ioast one seeing piato, proforabiy a patr of soaiing piaios. 
ons at each respseSive opposite axial end region of the fiollow tubular fibers, »^sn rinsing the wetting agent wiih watsr 
and s\si:\t7X'.g. vA-iich herriodialy2er is thereby capable of exhibHing a&umin pefrmeaStJiiity d 3.0% or less and a vitamin 
t3;2<jiaiy,7.afics. per memorane area of I.Sm^, of ISStns'i^sn or higher. 

Furthsi-rtioi'S, according to this manutactufing mathod. by esnptoying pret©?ab!» cwiditsa^s describetJ hei-eifi, st is 
possibts to obtaiti a hemodiaiyaer vsfhtch is chaiBOterized by an aibunfiir! pefjneafoifity of 0 1% to 2.4% and a vitamin 
S J 2 dialyxanes of 1 3? mi/teir? or higher. Mopsovsr, fiijough ccsribination of nrjore prsterabie conditions, it is posafois to 
obtciin H hernc'disiy^ er fA-noh is characisnzed by anatburniti pefi7>aabi}t{y of 0.3% to 3,0% anda Vitamin S,2 dialyxarsce 
oi 140 mi/min or Jisaher. 

.Also, by &<n-!pioy:ng mors and more preferabie manufactu-ring conditions in the maftufactyririg rnethod c^f St© present 
so ;nvsi^tior!, it ss pofjsibia to obtain a hsirtodi&lyzer sxhibifeng a urea diatyzance of 1§1 sntiSmin or ht^er, 1S2 mS/msn or 
highsf , and even 1 93 m^min or hsgher. 

Furlhsrrriore. according \o tt>s method of ttis present inventm, again by ertptoying more and more prefer^le 
coiirSitions, « iierriocfiaiyzer l-Kivinga holiowfibermejrferans sxhibilinga water portne^iiityas high as SOOmiftir • mmHg 
• TT;" C-: -Ngher dOC ml v mniHg - oi svsn 700n?l,'hr . mmHg ■ m^ or higher is obtainable ijideed, a hoHow fiber 
fTtesTsbrans obia^nec b;/ 3 .method of the present inventior^ and giving the best cs jiioal evaluatksn exhibited a water 
perm©aD!!!tv hiohsr iiian SOOmi'hr - mmHg m^. 

The % removal of {5g-micfog!<^ulin and the dialy^ance ot vitamin B^j in clinical evaluation are positively correlatsd, 
and file vitamin B^ j, dialyzanee msy be regarded as the best index of the membrane capacity. 
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Pi eis'set; coridai y\ 5 a'id dicooss sreps, sn methods embociying ihe invsnSion are now descnbecJ. 

The '■c'ii.^t^t' -ity-i' C" E"!C p.:. tovn i« {he spsrsnspg so^iftson in ths mcsnufaaufing msShod accofdtn^? JO the 

invantion is pr-sferabry i-^'-2£'-!i by wasgnl and more prefsfabiy 1 ?'- s9% by weight 

"Rie cancer!i;Btt<^ oJ she hydropf nlic poiy mer k preterabiy 5- 1 2'"-:'« by we ight and more prets ra&Sy ? - 1 0% by weight . 
5 For obtaining a hoSowfi&er nrie!Tj&ra.ne of gow; cl-^csfactensTscs t-ar'.icuferiy s& a he!-nod!a^'.Ker by spKinins st a higli 

speed {which is dsssfable for reasons o! ecoriorriy), the viscosity of tfie sptnntng soi«siop is <sn impofliam factor Too 
tow a viscosity is not prsfsrrsd in that snO Ofsakags or vafiaiton ot iioUow fiijef dismeter occurs wW^e, corstrtji cf ihcs 
sibumin permeabiiity bsasrws tSfticuH. On the oShef hand, too high a viscosity is ml prsferred in that variatsor! the 
th!ck:-58ss Of the hc^tow t&or membrss-is 6 eniargsd wbtie rt§ cafsacKy to oiear urinai losic substances is reduced 

irs the spinning sdutiors according to ths nnanutaclLiryig rrsethod Of the inveotm espsciaiiy it dimsthyiacetsmfds 
is !.!sed as a soivent. the viscosity at 30''C ss prsferafoiy within fi& jsrsge of 25~J30 poise (about 35-170 poise at 
£0»C) Of: nriofo preferabiy. 40-110 poise. 

Control of the vtscossityf may be nrsaci© tfirougl-s adjixslmsnt ot the ooncisfttfatior? arsd/or moiscuisf weight of the 
poiysulfone rssin and/or corjcsnfration and/or molsculaf weight of ths hydrc^stiiiic potyrtfof in tiio spisining soiutKan The 
'C most prstsratbis msthod Is to ctiarsgs the mo^scoiar weight of the hydrophilic potymer. 

For sxisripie, a dssirad Viscosity may be provided by miKing polyvinylpyrroiidofts (K-30) of a wetsj-(t avej«a«5 r ■■so- 
ijJCLila f wtjsght oi aboiJt 40,000 fspjd polyvsnyipyrralidcs-io (K-90) ot a weight av&raga rr^tocjias W8)gt>t of about 1 , 1 0COCK) 
■■d changing [he mixing ratio: 

in a pretsrrsd specific exampte, '(Sphere cimethyiacetarriide is used as a soi vent, AMOCO Corpor?5t!or?s's FoSysuifon 
m 3500 ussd ih a concer^traiion oi 1S% by wesght and poiyvinyjpyrrolidcne usee (n a cof^cfST^Jratson of 9% by weight, 
1fie miXifsg ratio o? K-X and K-SO is within the range of aboai S/G— 5/4 or, more pfeferabiy, about 3'1--5 5'3.5 

in iiie ispsfinirif^ sosution ysed sn a method according to ths present )nvsnti<»3, it is prsfsrabie to add a smaii arrsoisnt 
ot wdSe- as. an .ijpeni to rftgulais the pore dia!7>2tsr sn the i-ioiiow fiber memfeane. 

Thus, according io a partiC(jlaf riofrsoci aspfict o; ilia invonfson thsrs is ptovtdsd a method of mariLitaciuring a 
poiystilfone hoiiow fiber msrfibrans. wri ich jrtainod comp? sos spinning hoiiow !ib©"S front a spirtning sotution cornprisir'iQ 
& potysuifons. a hydrophiisc poiynner, a soh/eni for each of ths polysuifone and hydrc^hiisc po^a' and water, which 
spinning soiutiof) has s viscosiiy x (pOif,G) at '.MTC mth-n ihe range ot 25-13D poise and a quantify y (wl%) of water 
present in the spinning «{^sjf{on wrthin the iati^e satisfy wg the iornrsuie 

-0.01x + 1.4Ssy^ -ooix + a^s, 

VV;x»' -j'-i; ■! ;!i>!t!i;x; enpioyed and mot© particuiarSy, wnen ihe mosi prsierrsd .sc^'Gn:, dit^^sthylacetafTitds is 
Liiad, a tioliow tsbo> rrieifjijrsi-se ot good oharactsnsiics js obtair^abie. When the water qoantsty y (wt %) coniaii^od sn 
3S the soiution is wittiin ihe fangs satisfy ing ths tortTiuta 

-0 01 IBS <y< -0:01 2 05, 

'40: ix \s more prcteratJia !n t^o abcvs formuiac. x roproscmo the vjscosity (paujo) af 3C°C at the sp)nning sojutiixi, arxi x 
IS wttiifr^ th® rangG c« 2S~1 GO poiss or preferably 40~1 ;0 poise 

VVhsr: ths afv-ourd oi water added is smaiisn cloiidsng of ths spsnmrsg solution due to icxig stos-age may be checked 
(n&re, it sssms that the clouding occurs as ihe polysisiJone oiigorrier ctystaSiizeSf arrd this is not desi.'abis" In that if the 
ctoiiding pjoeeads, end braaicstgs tsnds so occur irj spinning). Out the porediarhstsr is redijced to redtics me capacity 

4S of the ft-sesnbrans for ciearsig substances of a moiaoufer weight of 1 0,000 or higher such as p^-fSTscrogiobiipn. snd ^is 
is not desirafoie Conversely, when im ameurjt of water addsd is greater, this is noldesirabie in t?at ihe spinning solytson 
tends to lose s^t^iDiiUy and catjss cloudrng, and f urtherniejre the aibumiii pefmeab!% becomes too hjgr!, 

iViofsover, in s preferred rTianLffactucing method of ihe ir^veniion, ar! irjfasing soiiJtit^n ejctfucied hcxri iht- center 
of the spinneret 10 contro- the inner surface of the holiow fiber by its ccjagulatior^ thus orovids a membrane having 

so goodcharactensticsas ahen^diaiym.Tt^einftJsingsoiytiorsisgerieratfyLissdforths purpose of graduaiiycc^ 

the spinning solution Irom the toner jsurface of itie hotow fiber loform art asymmatnc structure, praferabiy having an 
overat! porosity of at least 7S% and prefsjssbiy having a fine active tsyerof the separation rriembJBiie, vt^ich preferably 
hfis an average por" radius < 10 nm. rr^ore prelerabty < 8 r^m, especiaity .< 7 em Hmce the infusion f-usd 1.3 p-eiersibly 
iGW in its aDiiit-y lo cause coaguiaibn, and an osgansc ,=5c?ivent such as alcohol is asatjie ir-dsperdc'iiiv or tn a rrjixtuse 

•SS wi?hwatet 

Accordirvg to ths present invention, a mixttire of the solvent used Eot the spmnrrig soiution and wates is preferable 
for ease of fecovery sr^dfor obtaining Ngh perforrttance, and a mjxed solvent of ds^^ethy!acatan>!de, which is the ntost 
preferaljle solverrt. and water is sTiore preferabie. 
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When a mixturs soivent oi dinnsthylsceiafnlde and m\m kJ used, the qtJ?:r>titv of wsicr ?. (wsigh?! %) cofitained sn 
*s tnfusing soluticr> is defined by the viscosity oi tie spinning sofytw m orde; ic- oDt3;n s rrssfrrbfane having good 
charactsristics as a hsnriodtaiyzer of the invenSorj, and it is pretsrabiy in the range satis>ysng !h« iafmula 

and it is more pr9{srabte tial iim m&ef quantSy ? Jw«sgt«%) contasi^ in the s'Tfsjsinc? soiuUon is iti the r^ifige satisJyiiig 
ih& formuia 

m 

0 14x * 28,5 S z £ 0.14X + 34.S 

Where x is yisccsiiy >;po:s«; ot tho ;>p!nnit-.g soiuttcn a! 3C'"C and x Is Within ih^s rang-s ot 25-130 oo'-ss or more 
•(5 pfslefEibiy 40-1 1 0 posss. 

A rtieFribr«r-9 hsv:ng gcod charaotaftsifcs as st hoiiow Tiber fnGmb^enf? tor hsmsidiai'/siS m ob\B.m-^b:e- t>y having 

boih waifir <j;i8n!!iv y (ivosght ;r spirs'isng satLiUon and water C|iiantity z (v«3igs>t %) in intiistna soiijiion satssfy she 

foregoing: iorR-iUiae respoclivesy. 

it the water conisnt is less ccaQ.j;;^!:^- ■ o- Uie jjpirirung i.ok;{ion or tt-at ftom ttis inner surface is siow, lending to 
so cause end b?eai<;ags !n rho 6fyi\\Ci ,'.oo- - ,:^.c. ^ -ah--^; i,.-- - •Ooiu..-; o' proteins incsuding aibu'nin Likewise, an escessive 

watsr Qsjantity is nai pfsf-irabie m thai o' :nc; ■> c nb.-a'is to remove substarscs^s ot eatcjr inoiecijiaf weicrit 

such as iV^^cfogiObuiin ioduced ; a-.-'-^xitJ to rsmwe iow moiscuisr substances is al&o 

rsaiiced as the wats' i;o:n<5ri; .s. i-iC-c ; j o 

Th? hoiiow 'tiS! TSTib rt"^ ^ ' v't"o wel^!nrsr3<Tnethodacocrdin9tows\ch 

S5 tha spinning soiution and infuaing ?cx!,n:c>'' piovioc i ;;;.:!ed fsbove sisi dsrectiy iedfrom the annuiar nos/Js spinnarst 

to the coapiJiaiK.-n iVHh c: by tise u;v.'V^<;i ••sji-innma n-otfiod :ii-coK r^i to v^-iCh Jhr; ho«o* fi&ci iv^m ihs spinnsrsi is 

once expojHKi t-i m naiffoo?. pnaso ihen i;5d ;e corgo'^iion tia^n ^ ;<.';<.;. in otdsf obiasn good periormance, the 

dny/wet sptrming rr;ei^^co hrtving ?iS-if;r r-,!.-; r; i ic 9-.:;;o;>Ji;-. p:-;--;j:e K.-viiitj /onsi pio-'oiribiv lor 0 second or, 

more pfefefably. 0.2-0.8 ssconcS ss eissiwbte 
so As the condition of :h« diymg fO-M-.. ;o,.:>!ivo n;,"-r-d;5y -r os -ncre is preiejfed, =inr! .-s y»d pehoiJTi^nc^ is 

provided thfOiJCjh contact wiin a i^'soisl r-tn iiow o- a feiat;v3 hurn;diiy o\ mors prstefsbiy at isasi 8{?%, evsn iTiors pfsl- 

ijra&ty 70% or hi<5f-ier. most preferaniy 80% or higrjec. say up to 90%. 

Next, tt?«' spinnirsG soiuiion , now in the iofrn of hoiiow tibar Spun out <^ the spimsret sS ted to this coaguiaiion bath. 

in -he coagnlatKin ijaih, it Gon-;ingSe-s wrtti tt^.e solvont, bsjt as it coftses smoc<»?tactwHh me.coaguiatirtg soiution wnich 
ss is a Ron-soivent fiaving a propsjr-y k; coagufate tiie poiysutfons issirs. tt forms a membrane of a structtira In the iofm 

o; a cosiis-e parous spor-oo as a supptSfSing iaysjr liosn tlis side of the outsr syriace. 

For the coaguisticn t>,sii, a non-sotvsni or a mixlufe of two or vnam non-soivents may b<2 used, bift tforn the point 

ol viewi 0f rscovsry c.»i the soivsnt, a mixture of Sie soivsnt of the spinning solution arsd water is pKjfsrabiy tised. 
The hoiicvv fiber conning out of the coagtilatfon bath is f insed with water fof femova! of a suiss^mial part of ihs 
40 sotvont component, ar-d it «s ifnmerssd In a solution ot a weUing agent, cut to a predeferminsd isngth and assembfcsd 

to provide a predetsrminsd ntimber of f ibsrs. Then, the soi iition of the wsttiog agant, which hss sufcstitiftsd the infusing 

scs'ution inside Vn& nolkm ffbet at the time d immersion, is fsmoved to fom^ a bundle of hoiiow fibe-rs. 

For the wettlns agenrt. there rriay b© used an a!c<^i such as giycsrin^, ethyienss giVcoi, poiypropy!&ne gSycoi Of 

poiyelhyfene glycol whiet? pf events drying ot the bundte of hdlow fibers ewiii wh«n it is afiowsd to stand :n «if ot aa 

aqueous soiiitson c& an inorganic salt; hcwsver, glycersne is particalaffyprsferaj:^ 

!t B sspsciaiiy prsfeffed to use an aqueous soluticsn glycerm, prslefably contatning 50% or inor^ by weigh!, 

■v.o-o pf-3f3.'aDiy &>~75% by wesgfit,. mM mors ptsfsrabiy 65~72% by weight of giycenrje sn Dfdar to prevem dotstio- 

ffiSson af ths pQrm&nbiiity of the membrane ihroush drying; 

!:-r-!pf:rSi:Kj iht5 M^'etiing agsnt n^ay prevsnf detsnoration of the membrane performancs while Sabncatinq it Into a 

hsniodiiityzs; hiOvVisver, convijrsely, in fo'ming a sealing plate by means o; fi potting imat-jriai 5uch ss a poivijriJthj-fK;. 

a p'obiern ariaes n ihat adi-ttision or' the hoiiow >ibers to one another - ends to occur 3r;d ti:-is f^snders it very oitficuit for 

ti-ie poninq materlfji to p&!rr\s&it: into !he gt-ps oi r'ns noifow fibsis re&utting in £t^■^:l tsjaif.age pfeciudii-a separation oi 

blood diaiy-iats ny ihi5 s^jaimg pip.Se -n -Drdor to resolve such a probSsjm. o rne-hod whtct; rnay be t-rnpioyed >s. thai 

cA sK^rt^-q the i^undia oi noslow -"Jon; ;j ; ar ;3;.Tiosyf;i;r.5 o? ;ov, hun-iidhy for a iong psrsod of tifnfi after ;i h«s been irj-isned" 
£S into .s casing ot ihe heiTiodialyi'sr (ior eKarnp!>5, storintj sn a toorrs ci a reiaisvi.' fKirrisdsiy ot 40<^i for aho-A S daye.} or irmX 

ot iocjsonlncj Vno ends oi tne fiber bisndse by applying an air flow of a very iow humidity to end parts, tiieii a strong air 

flow in a vertical direction to both end faces, of the hoiiow fiber bundle (for example, spplying air at a Esmpsrattsre oi 

40'-SO"C and a reiativs humidiSy of ^0% <x lass to both and parts ot tie casing for aboiit 2 hours, then btewsna air 



St atgiy ir a vsrt>cai osr^c .of! hpo-^ xhe end part-s to kjc^er me hoifow tsb&'s <3t tr»e ere pa.^ts ) bo^o' ioTrtHiicn of She 
sjsing pUe -iowss'^c r^ots prsfsrable m-^'Nad !S So iRtf<?duce spacers io» pssvsnir 5 -jo^esw 1 of ;ti« hosow ibS'S 
to o-*^ another durmg *he proiess bsfof e preparatrai of tno ho lovi foe bijndie a*tcr >ftfe«ttnq ac has beer ^jdcsci 

Whor used as 3 hsmodisaiyzsr Shis mmhoo of jn )odi>c g rte spoce.^i t-d« =5i&c anoiher e?f&:t of aiSownp ihs 
dia,vz<3t® o {.ow to t^e csilrai oart of the hoibw « i)6<- b^rdSo {rv cnharce f le diaiytic p8rfoim=<f^ce S lEfoducs oi of the 
ipijce's may bs f'^'pls'nented oy i'rpa'ling spcas^' y.srr'!! a poiyss or po ae poiyacryso li^jiis liSose ? cesa'c 
sjik or cotton slortq ot hoifcaSjy wioding them afoard. csie or two iioliow n>&(s 

~Q c^ipleSsj-v pfs'vo'it the serf leaKdgs by such a Ttsthod j! tnay be oece&sary to use a Shiok soseer y,^'f^ os a 
diat^eter of .sfoois* one haff or more {Sxnit 120 maxro^s or rrsxe) c>f the outer diamster a* hofiow t-bst ieadtrq to a 
g'-e^ter djdmetsr of ths case ot :he h @mca(aiy?e*' crd Ihs is f)ot so p ef emb e mora oref e^abii? mefl-od )S ^o truroduce 
spacers n two st?p& ^as, o«-scfjo©d oofow That m s\ the f4r^ ^tep >tsi ho { »e! eSdTssrtts an prodtsceo by 'hs 
ii0"^nci cf erhci ('"caffng or hisiicaEy warding speser yams of poiys&Set or *he iik'-' ajo"^ o' a'our^d o'^o or xw> holksw 
ibors 8 u '■to ic i'op bur(c3i,s ot hol-ow apis a s prov-dod by hsiicoiiy vsfind^ng *i8 t^dc&s yarrfe ?«. spaces 
X O'." J .J f- ( ^^l f -OP ferifo ^njt hoHovs,' f e'SfXimlB a«d fjvs o- "lor© sa-d ho"k>w f>b6<- bundia^ 
aasemoida snso a isunose oi a spsr-ificxi n 'noer o ofJoAf fibo s *pf 9 Sismos ah/ 'Of Sr Sh s case tht unit t^abw fftser 

f -^s i fv! t sn vhA tijsl and -"eoaxi &te-i& e! i jvf !> bu w ^bh " s-frhab rrp«ii f ^« <5 

otto 1 ^ ii^tfc v,< 50 > '(5-dameiero?ho owifbe =3nd-3fr'> f>s' ! i. ' >c he 
OUier osaiTietrjr oi nolsow fiDer is pressrao-e 

t ^ ^ ! the ssal'nq Dfa*8 tndof co"c?5tiois Vihir ' 4( \ , nt 

mo. 5 li! isa V. i i=^i! d^'f --if-.^S - oft'^'^ v, ■* -^rn?r>c3 ot he ^ -^rs^b ^fvno 

c -iO by S "sis pfot^o'.vj c 'k fnor< <3 v^f^ 1 -sp&c V 't-r rerrovt? £ ' *f!'(Xic 

' jc jiri -icf^s c ' d rav r c.-" <a - - < i/ ■> i f 'i^ ^ 0 

conwenSios-sai: rrtetnod. 

'5-at S ^orr^xifDk v 1 c > n> « t <• 0 ^ , v 1 s n; t . i J i5 ; i 1 ' ! 

au«ntftjq^ feres hp*" t. is -> ^30 c ^ f ?n v in 0**^^- hef ■c. Sy'^j' 

c>daiv/-^ prof" I i h ir^-^e -st^ip up*c S8y »j C ti *. 

esse dD'y Ct*. r ed o ' \ >f ^iJ out ? hri< t& at S5'C jf S 

TI nutes at SO*C so«< ^,^*.t MVjrmv.<- <^'- =5 ^ ^ ' jv. V » Dv. ^ cSso p<^!3<« oSe oen^pov 

'xJijCSSsd wssiirq fo exa-^p>8 washing 'or d S'lort rie t^)cn am! ' ni, u -^f C h <. *! J aqa ssnsshsr^ fo s 

n cdse o' w bie-d merreifane add!*ta"^iiy corsSciM --c -> ^v? r>f &Aiul ^ h di^ph vmsf he e & ^ o^^rtqe o- 
c s&c>it ticn of the Wdrc^h poiyr^er whf='n o'-ijc -j n< c - cc 

-iero rt ® possisievocross-ssnkthe hyc!rn-h .-v ^ c '^-^-t, !<^d!alionard/Qrh9at Spe- 

c^^caSy a heat trsatrssni cabout 130*0) "lay br> ^sv^" or q<. -^ma ray or c v^'-'ron of- sn -^r.v be trisdiated undor wot 
corjditions The sjqjosursdoss is ad&quate y 1£~3S<Gy undsi asubmsrcj^dcona lior Wiisn ddoseexcsod<ig i>OKGy 
is fraoated t js possjofe to caf-v ojt a s>erss5rrq tfeatmeriS "irriystarteousiy Radsatm ot gamtTsa-faya or e'oct-x>r 
bea'Yis pfodtices covaisnt bonds vf'h She po,Vmsf frvKerfaSs ®!?d t^© dissototfon of tho hydrophiiic poJyfrs' is ch«cked 
h tie cas© of tfw "-"sat trsami^'nt ttie hydrophiitc pofyrrser rtsoSf go's iRto a hsghaf frsoiecc^lQ ard fosoitibie form ^or 
<iXm ?,it}ct^ drfyconvenliotia^met*^ sapplioahis thalis sSemEfatioowtSfihoS water of atSt^^Corfii^eforslerE^a'aJfon 
by j^Jfatior usirg p«m>TVcS rays or electron bcatns tiritferfie vs^ter filled ccsjcMiori S'srSszation by r^i^ion using garri- 
rv?! r^ys o' f (x: ^ bcr-- ^ ofpfcrabic method in hai 4 renders Stebydroph<'iCS30}yme''n^smembr£'r!e!nsoljfcio 
tr »o*iqh s V'^ &i fe'^g p:)ly>nnytpyTOiidons which >s sie f^sl orsfe%5bi*> hydrc^'iiiicpoivmpf present n a 

f^s-^br.-sb - oa ^ hto \,^-i!o-> r=idf<-<iO'- of Tanmc* ^ay- rfdOi>^q8 wirifn She rt^n:!'^ot c<bc!JS 2tK'sy~3«"v'^i' 
=;-3s rsoLu J '-r'^^'^^ -ff^ nk a of t>^e po'yv'ny'oy^oiidone .^ong w<t i erisizdticn rf'^ --^sjiKS i -^^i 

^ ^ - 1 /■ <f~ ) 'tc ibi l"" "ugh t^robs ! nks>in vS vv '■Vf, > ^ si xj-.iv o'lo 

\ s r- v^ukc i"-^ ■'ic'u'nr c S -^vs -^f^ t. t.3 ihf> '5.:^Hy ot ft D'>^uct ) c uo * o - ^.hod 

'>rc:3b<^ r^ o*^.'"" '■hns'^sAj'^j \ -V - oset'^pittiefir ^o*{^er,JO^E{>^■p'■\^ ci* !"if>v!dE - -^mL r 

txi t » * ■! #0* ^■>c**d'- ^ ^ -ic io'T'jjrjcsattdsifJOfoby mRrr^rrfnese'^bco^ ■^'^ 'he '>revt^n 

'\ f o r^r i'^ho ob ! iy o^g*^ coss i nK ng Os poivwy py ■'o'rfooe S ss o* ("Ov^r^e possfb o to seotsra'e y )!y c 
dwtiors before sfe*-,! t'Bt or but 's pre e astis for obteir^r g a membrane of hiqh oer of: f aooe o ? funtaneousfy )'-ip< 
msri! she cfoss-snkiEiq and sSenlszatiOiT oy radiation. 



Pre*e fef ;> rso^xsimsnt* ot inxfeit'on wrii nu% bo ue&cjtbsr sr ?ino o dQtsii w ^ rs ersnce to l^e foiiowinq cx 
ample® tr v^h pa ts are w-j ght jn'sss ise sta*ea 

bval{j^*ion of the pfclo^mancs o' membranes (x^ordsnq to ht? nvemt n wa^ tiqc^sj tn-^ d^ownc rru^ { ods. 

(1, Wasjsr pprtTiGaoiiit 

Usin^XhciiWif libels o?rt!en^hota£»c3u 5„<'r^obta) tecov ca rgihcca'^8o.acorpk>tocSi-k!ir-odfay^e irocfjc 
! e sijiO ei? ont to ts tddirftiCf^ by gamma tays <3 sma qiass ub<=> moouis fs prt-parsci fay tepcst r soscfvc 
oppo&ttcj Sf^cb rt in«3 fsbefv and the o "Tes ersijaf ptessuse b°t»eef^ She Ts>cte and oi.l oe ot {«i8 ms'^brans Jna* i& 



(ntsrmsmbwne different ai p e«5^>jr<E 



-«--a'^ -<d ty pir-e tuxi of vir:t!(,f at i» pressj*© ot aSjout tOOnrnHq and 
(ce was caicuisjgd t)y the; fossowsf^g tor musa. 



f t'-^ur* -rmhc)! -^rd A 'hp ars>5 of >ho 



cri.0 " t V V k 

D/^f--^fi » c < o-^t'ip^e c 

! ^0 C ! ) 5 ! " = -^f Ti) A I 

wfih: iil OT prsvstofoascai sa« soiUiKjn b&iora 

<i ol\/vd w * e for '^f r => o i ( f ( -> ) ■! i < 

ar t> t tt f - ooi <= i. v c > x i\ ^ i \ j! iL 

feii^fc r ! c: \ 1 s ( u! ! k 1 \ -t^ e 8 

updsr Off di o «i c * si cv c > j i ^ U sqyibfium 

sSrtt<^ c sT^ "^js r! c mplo a\pn <- n cfE ^'"'^ <v so o' f- o ' s k i e ^ / ' '"s s d*^ SaTpio 

f >i%se a mi. Tiin ot purs water foi iqjsd-. fotr^atoc'^ipi- y end ar o ti ts^^^ ^ "cjer^airat. 
*fifi= fcce! cit3r<* !& shsn c&tdir^sd by Gstermv ir^sj 5ht>ch«tnqe of eooc art ratio lai nenie an^. Oiuk oft r-^csi 3 
s!GC "h^ ft s! S „Kov'3ii>eatapo«ntc<iffO*^or)d!n9iDadext'anmokcoid wetaMv ILOOTKohaw Hess, 
Cri Lr=«ti(^r r^^ »t -^acss vw't dextrari ^ ocursiSo ft«!scui=5r weigh ^i. ' 6utsoi yusd bfisofe Jhf saa n^jis s apo sd 
o the 3PC column Theqet56fa ^a-'s rfr-^-.t oeft-e^trc^t ul^to'l u t ? foitews^g "o-mu a 



L sarance Cum! '~^!ri4^C8i CSoVCS JUt, 



where CBi mocoie mist sice concentration CSo module outlet "sHscoficarvratton and QB mc3d«ls -jppiy Isqu'd 
(psr'ufeais) f!o* at® {ml<Y«n) 



a!->5d u-^-i") and 



{3) Msassjfsment of aSbumin psrrneabiiiiy 

3ov)ne biood {hepam ir«^ied bioocii o; hsrHaSwrsi vaitje 30% and totaS pro?«in 6,Sg.'dL is Jed lo ths insicSs of ths 
bdlms fiber at 20(knVm\n. Controwing the oiitlei pressure, the fiftration is sdjsistsd to a rate of SOmi^in, and the 
liElrate is returned to the bfocjd tarsk One tour after start or fsfftsxing, the biood and filtrate at the inSet and ouiies 
of the hoSow sbs? sids are sampled. AjiaSyzsig the biotxJ side by BCG meihod and fiSrste side by CSS njefhcxi 
kits, the albumin psrmsabiissy (%) is caicuJsted frora the corstGntrations 



Afe^msn p®rrr?8ab8ity (%) - - 




v^ere CI: afoiimirt contsnt in fittiiate; CBi: afeumin content at modwle tniet; CBo: albumin co!>t©nt at m& EttcxstJte 
outset 

?.? (4) DeSermmation d sts v;tro p,-MG. rsn-K3vai capactiy. BasicalSy, this dstsjYninalior. !& rnade sir^iiafSy \o that of th<s 

dsaiytc capacity, i'^ a !T!in;rfiods-."tt cf a membfane afea o? 25c.'n»^, hymar; ii2-^f^C4 diss^ok'eci in cos-icofstrafion of 
StTg.'nnl in X'rnS of prejinraresi bcv-rie serum, arid the sdtjSjom is perfifsed !o the sniSiaa oi ths hofbw t:t5;->fs at a rate 
of 5rni.'rrttn, vehiie to t-^is oijtside of She hoHow fibers, I40mi of phosphate bufterso ealiris (PB») Kspt ,=at 37*0 is 
peffysed at a rate of 20mf/miri in a cbsed system. AJt^f 4-hoorsp8rfusiofi. the solutions of partusior^ on the inside 

so and outside of the itdiow fSiers are ccHfeetsd, Ther)< the cfearancs is calciriatsa and its value per mfsmbtaris area 
of Lem^fec^faifisd. 

(6) Deterrnination of the clearances of or^?: • ^ ^.■■■ 
=rgpa'^g 50i ■.■>! -i physjologicai sa!t soluto ^ . < , . V ' ^ ^1 '\.^f,!i;w t. 
as biood {\ s pcttosaJe} solution and tOOl of phys-sOiogscai sai: sotiJtia'^ as o ei;j,'sss joiuii.^n, vhs oo'u^sit afiont- at 
ths blood sfds ini^ outlet of tlis c^iyzer are msast^red wdh the btood ffow sst at S)Omf*r!sn and diaiy^ate flow 
at 500mi/m:n, and the slancferd clsarancss on the bksod and dsaiy^ate sides ars (salcuiatsd. arid their mean vaiues 
areossd 

(SvDetsrminaiiOR of porosity. 

A sample ss obssr\'ed yssng a seaftning«fSGltan mscfoscops to tontirm thai stsbslantiai T?tH8;jt>i<otds (jefemng to a 
-.r, whicfi rr^jcrovoids open discoiritinuousiy) in the irtner iayerpart and the porostiy fs cattiitatsd from the 
N-io, wo'.ghi G ih a dry cont^ion, fsolfow ffeer membrane sizs {inner diameter ID and membrane thickness WT). 
Doiymsr specific gravity d and hciiowfiber isngth f as foiiows: 

(?) Cfeservaticjo of membf^s^e sSfyetyre,: 

Freeze drying the bcMmi f fbsr mssmbrano, the stf ucty res of its cross-section and inner surf aos are observed by a 
scanning eiectfon micr^«cops. The averegs pore radius of Sie active layer ts caicuiatsd through measursmerst of 
a freeze dried sampie {3.5cm iength, 0.2g) by tve N2 adsorf^ion method {SET method}. 

(S) {%} Pg-msGfOgbbtilin femovai 
m Biood diaiys's is carried oiiS: upon atsc patients of & weight of S0k9~60kg and a ^-microgiobijgjn Isvst of 35- 35tng/ 

heparin being added to ^ blood 6ism§ diaiysis as an sntiHeoagttiar«, wifii a biood tow ss SOOtni/mtn, diaiyxate 
flow at SOOmi/mm, and water removal in 4 houfs at g,5~3,51 . and Ihs 32-microgld3tjgin concentrations before and 
after the dialysis are measured and oalctrlated by the latex imfftuno-ag^«taiali<Mt method, with oonrspensation made 
for the protetn concenttation, and the ntean vaiue is used. The % gtobuiin removal is calculated frorn 

s5 vs^^ere; 



C Is the total protein concontratton before dialysss; 
Cjj,2 is the total protein concentration after diaiysis; 
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Cu2.j|;S(3i isj the Mb\ iV^s caicsrilratiori bsfcrs dialysis; ar>d 
^l^z-msi-i is jiSal jig-MG eooagniration afisf dialysis. 

s MedSUicmen' i :riac;e :jS5ng a B-typs vssco&so>s*5'i (T(?tKiMEKKU Ooni . DV-B11 digital viscasimster) and !hs 

spinn.ng sciu>iC!i sairipSsd m an amount of SOOmi ov more, wah csr<5 taksf? so that the frisas^rssrijars? wooid r^ot be 
afi(x;S3d by tne irjner dternelef o? the vessei. 

(10) Oiaiyzsnces of yres and vitamin B52- 

A perfusate for diaSysis is cbiairted !3y dissolving each 60g of urea and 1 ,2g of vitamin B32 in 50 ifers of waier, 
coricerst?3at5ons porfusalfi at tha perfusate sniet and outlet and cwcsntralions of diatyzate at the dsa^zats inlet 
and outlet of the diaiy^ef are measured with the perfusate flow set at SOOrr^imi, dialyzate flow at oOOml/fTs^n , .-snd 
ftltralioo speed Sit 10mi?Vrtin, 8ier! {h«j talo<}d baasd a{?d diaiyzjJte-bgiSeddfalyiancos am cafcuiaSed, and their mean 
vaiues ©xpfssssd in fnVmfR arssrr^loyed. 

ExampSe 1 

■'S ['an- o' a pcVfeiiSoae JAMOCO Joel PobOO> ^--d parts of poiwifivtpvrrcl> onf^ (6^18^^ ^'X} v'e o i6oo 'o 
■z" 9£ pars ot dtmot -^vsacwt. msd ano 1 05 parts iwat r hp:^ i ip v w ^ -ssa eo ?' 90°C ic 1 2 hot.'» to dsssoivsj 

29 thoranpcfients 'k is;>nn'-'q"o...icn " ^'SiioiiitjwiwT- x' SK'fx io;i roirj sosnnirg or '!cs oi ouso'- diame c 
0 3-«m -trd inof i .jiasr-^t '/ nni ooe'rsr witf^ a sc jt o. ^ j>^-i.^i be '"-..rts v? dimst-v ac 'amide arc 35 oruo 
o' vsatof ds 00 s SO! .t ii! c- - -5 't oPhe «!0!nninn s ji'>t<oii "^•^vCs-ethcaJh sc- -rom tns orific® tntoa dry 
zc«"3 vs HC*" *5 30C sr-" n h ord whet cc^tt-rt di atdr^l-ttwo ■'i Jr^ot^d^? do -^rrp-^'? 'e (~> ^TO ^ 
soeed o* 40 m.''fn " " ^ c "=t < rff- .hen w j"fd a t oaqiitetinc ba^'^ it a =5^; ^'Xj? o me nvi^'s n r-=- •^o* -^h 

?s at a tsmpsfa^ure o* 4P''& ir ^vik;* io ? v ^.t ^i < ,v,.; * ' a-- jn 

aca^efoforman^oci^ Wit- <■■- Tsjf ^ , i. i 'u >.» 1 s a dvs 

wththemsrit»rans'nfivVii'ccr3';oi ^ < , !t » 3 i -ed 

'l^sirv^ c ij Dacica'anceiWBsfourtdtv.Dt} iJbni/'. 1 phosphorus cisw incevva Of^nK'^ff ="i>jabur! Od^isair' 'y 
v.^a 0 2'c f 'ft r'E, the * Sm^ converstott cSsanKtcg i a dsaraf3G8 per area ^ 8 r?V ot ^ MG was 44fnifmtn 

16 Paii.i p^i iV ;u;k.>^>o (AM0C0':5 Lidei-P3&00) and 9 pasis or poSy^.'snyipV! roiicion-- iSASF iCSO] vm^i added !o 
? iJOparisoi din seln-sJic etarfiide ,iftd t 30 parts ot ivatsr. andii-ss jT.\tL!;e s^^vis 'Wk-six; «■ \k)-"C Jor ighOLif-itodiS&civa 
the coiTiponents into f. iTiernbsafie s;ock soiuiion TniS; so!u:ior oxiujciou :!or:i 'ins-jiar spirinirtg orifics ot outer 
diameter 0 3mm anJ t '-io, ^^c'H' -fCaoi vi solu > c - ^ a - o" ^J-^rethyia■'StaT!d0 drd 

35 psrSs of water as a co\s soiutiOi-s to !orm a hoiiow iiber memDr.ine v.;\;o; liuj r^asr-.a ■.roi-^rfitions as n Exampte 1, 
SKcepl -i-iat Eeiiiiive hurr^idgy ot the air in IShe dry zone isas 73% ird tho dty i-rone ieng-h m-is 350 m.-s; Thi& hoiiovs 
iibfflf ;-T-i5rnb: sf-je was irjssiiledinscasetoform a module with amsmfcrans aros: of i Snr ■i-roi.igh poihnc; .-.itar g.^-nfrss- 
<f» say ifraci;aS!on wiSh She isiombmns inawst state, clsaranees of urea and of phosphoru.^ anci .i-iburdm pc- nicabiiity were 
dstsrrrsineci Tt^e in vitro urea cisaranoe was 19&iii(^in, phosfterys clearance was j88mi/mln, and afoismin psrmaa- 
bifity was 0.17%. The 1,8m2 convarsiwi ciearance cf p^-MG i«as 5&ni/mia 

Exampis 3 

m 

1S Parts of a poiysutoe ^AMOCas UdsS~PS500) md 12 parts of paiyvinyJpyrisiidons {BASF K30> were added 
to 63 55 rafit ot dihisthylacetamide and 1.45 parts ot water and the mi>^urs was heated at 90'C lor 12 hours to 
di'iCQive iii«: co'fTponents into a msmbrans stocis soiutjon This solution was ext?uded frorti m aonaJar spming ofifics 
o! outsr diamatar G.ter! and mnerdiisn^er 0.2mm together with a soiuticy! consisting of 65 parts of dimethyiacetaft^ide 

s« and 32 parts ot watar as d core soiuSttsi to form a hollow hbsr membrane i^ider the same condi^ior-is &s r. Exarr^pje 1 , 
sxcapt thai the relative humidity !hs air in the dry zorte was S5% and the dry /one length was 3SQ rT;m This hollow 
fiber msrribf^e 'ms inssftsd in a case togi\re a modtite with a membrane area of 1 Stv? through pottsng. After gamrrta- 
ray irradiation with Ihs rfjefjr^brans in a wet state, ciearances of yrea and ot phosphortjs and albumin perrieabi-iiy wsre 
determined. The irt vitro yrea ciearance wSvS 197ml^in, phospliorus clearance was ISSml/min, as^ albtjmin perfnaa- 

ss bimy was as 0,32%. The 1 .Br?fi co-sversion cleafattce of was 59mi/m!n. 



GompKiiratfve Exampie 1 

IS PiAQ Gi 5: j:.'^>iv■;^iJS^o^'^ (AhACK^O's Udsf-P35(X)) and S parts o? posyvsrJXiSpyfroiido'ie {3A?F K30t were added to 
72.00 pans ot dirrsethyiacstaDsde isnd 1 0 psrE o; watar and the mixture was Sisatod at 90"C ior 12 hoi.rs to d'ssoive 
* the components and thus giv® a rnsmofatie stock soiulior! This soiislian was extriided ?fom annular s,:>inns-:g ori?jce 
of oiitsf diameter 0.3mm ano inrjerdiametsr 0 2mm together wah a solution consisting oiS5 parts ot dtme^hyiacsiarrside 
and parts of water as a co?e soJution to io(m s hoiiow ffb«i meirrbraocs undsf tins sama conditions as in Exampis t , 
except that iho reiativs humidity of tm asr m fiis dfy i:one was S5% tte dry jsjfis feigtJi was 350 mm. This toiiow 
fiber mesTfcrarie waa inseried in a cass to givs a moduts witft a membran© area of ■} ,&h^ thnougJ^ potting. .After gamma- 
's ray irradiation witti ttie moduie in a wet stete, the ciearances of urea and of pliosptous ssid aSbumin per;vi3@i>iifty were 
deierrntned The ura^i dearance was IQSnrsl/min, phosphorus deareince was 181mfmin. amJaibunjin perfneabiiity was 
0 1 2%. The i.Bvrp: conversion cleaiance of fi^-UQ tos 42mi/min 

m 

18 Partis of a pdysu!io?-se (AMOCO's Ude!-P35D0) and 9 parts of polyvlriylpyrroiidooe {B.ASF K30) v^ere added to 
71 7 p«rts of dsrr^stnyiacstaroicin! and 1 3 pasts of watcjr, and ths mixtfirfj was f>s8ted ai 90*C tor "SJ^ horr-; to dsssotve 
the componsnts into a rr!emtai«n53 s;ook solution. "Hiis soluiion was csxtfuded tror^-> an anniiiar oist ce provided by rs- 
spect?vs sxisi ends of s pair o! ccjixtal Hib-m oi cuiat dsarr-ele- 0 Smm arx; innei diar-wt:?? 0 2^r.rri toge&ie? ^viih a sotutioJT 
conssstirig o1 70 parts Os dsmethyia'C siasT-ido and 30 parts o? water hs h core solution to iorm « f>o;low j:bef rnsfTibfaris 
under tfis sams conditions a? sn Exams.-is^ 1. except thai the reiatsve numidity ot ths a-.: ir; ttiS- dsv zono Aas 9S'^i. Ihs 
lijrigth of the dry zono was 2S0 n-ijn ar-d the ;;o<<C5tJi«t!or( temperature vv.^s SD'C Th s hoiiow tib<5f mfjmbi^ns vrd$ 
Inserted in a c^jse to fofsri a ;r:OGij;o wnh a 'n-jfr-itiiano a:-sa of 1 .SfT)- ■(!•(..■ i pot-xv; fsiexJ a'tof aamn-sd-fay radstior 
ir; a wst stata, the albymin pcr!rhi!c;D!iuy w.-'it: dstsffriir-sd and it Wc:;j C; r>' ... «r!d in disVvivoj^ ;etf' Wilh diix^rar-. iho 

25 gsjnsiaS rr.ass ttanifsf C'Oetf:Cion! i<.c attot ! hour circuiat'Of^ oi bovino e-o:ur.; w.ii-j sh'-^ ticximr! moisoui.^r wsight 
0,000 O.OGIgcrTV'min, 

ThiS hoiiow tsbfii niSf^hrar-!) vjoiocor-ii-irnja be o! -TiO-'av-.. -.!">!.:- iidvsiK; .-i spoiigysiiurtu^ei!; ti--; inia: idyer p.?,i1, 
a hydropritiic property providod by pofyvifsyspyEfoiidooe, a porossiy of 79.5% and an asyiT-msttioas siructurs wrth an 
avsfags pors rsdiiis of adivs iayer of S.Jnrrii 

S0 

Examples 

1 9 P?irt& of a pOiysiJitms (AMOCO';> Ud«^ i P35i)0) ar;a Ohrib ct polyvi; iyipyf;oiido:-i8 (BASF K30;. v-.'e<s adoed tr; 
70. 7 parts of ci;rri8tnyiacs;amide and t . 3 oans oS water ana trse mixture was heared a? 90° C tor 2 hou rs to o'sselvs 
the components and fofm a fncmbffjne .^.ioc.k scii-iuon Thss so.-jtion vy.-:,> 5»-iiuds!d -jorn ^sn .^-iniiL-if vsifcti ipiovidscas 
in Sxampie 4) of oytor diameJe; 0 ?n'm ard s'ine- dsam«-ef 0 2:>-cir,i lucetiie- w;t!! a t>o!ut!;in ct^riSi'itiii^ ot 70 p-artt o! 
dlrr-iSthySacsJtanisds arjd 30 p.-jsts of ^AK^sras h co;e soiotson to tosm ^ hoiiow uber msmbrane under the sar;Q condtticns 
ss sr-! ExampiQ 1, sxcapi ttat ttis raSiitive numicsily ot sne atr ir; t;>8 dn/ /one was 95%, the dry zone jerigg-. was 250 mm 
grd the coaguiatson temperais-srs wsjs 50»C T his tioitow fsOsj msnribrane was inserted in a case to give a moduis with 

'io a membrane area i.em- throijgt^ po-ting. Next, attsf gairsma say irradiaiicsi with the membrane in a wot state, ths 
aibon-^in psiirnsiabiSsy was maasiirsd, and wsss 0 68%, arid in a dfixltan diffusson test, the oss-israi niass iranster cosi- 
ticisnt Ko attar i hour circutiuion of bovine sarum was, fot a dextran moiacular wsKpl of 10 000 C.D0 !5Cin>r!-!in 

Th.s hosSowf tibe- membrai^e was confirmed to be a membrane having a spongy structufs m ^ho inne,' -aysr pad 
a?:d to have a hydfc^iiic property provided by 9^6 pdyviny^yrrcSdons, a porosity of 7S,2% and an asymmfitrioai 

•s^: ,"51? lidurs with an actwsj layer having an average por« radius of 6 2txm 

Exi;impie6 

1 9 Pads of H poiysuiions (AUQCO's tJd€!-P3SO0) and 9 pails cs' poiyviny^yrroiidone {BASF K60} vvsnsj added to 
S9 70,0 parts of dimethyiacsiamidg md 2.0 parts of water, arid the mixture was heated at SQ'C for 1 2 hours to dissoive 
the components into a msiTibane stocH sofotion. T]rti& soiutiort iflos iKc^uded from an annuiar ortfic© ^provided as in 
Example 4; ot outer diametsr 0.3mm and inner diameter 0.2mm together wsth a soiuttori consistfn^^ of S3 parts of 
d'm^thylacetarnido ssnd 37 Darts of water as a core sotution to form a hoiiowfiber meirsbrane orsds! the n-j condii on? 
a:i in Examp-5 1 , e>ct5p! tf.iat ths dry ^-one length was 350 mm and the coaguiation tenipsr^turo was L^C'C Th;? noii-^w 
55 fibs: fr-iSfi^bisne wa^. iriSiEsriec in a case to tairn a nTKjduis with a mfembrane area ot t 6rr!^' tnrough poltir^g bjexi. atier 
ga)T -ia-ray snadsatson with the membrano in a wet stats, ths aii?tjmin pefEiteatafiify was measured, and was i .38%, 
mc !-i a dexfras-! diffusion test, ttse gsneras tmss ttanster coatfsciarn Ko aftes 1 hour cffcui-aticsi of bovirtss serurti wss. 
tor ; dextfan molecmsr weight of 10,000. G.0022cm/mfn. 



acSf/e iaye? riavsE-is an average core radsus of :®;Som. 

'8 Paris of a pc^ysuHone Ude; PSbOO) and <S parts of poJyvirySpyr-didone /BASF K30) were adcJsd to 

7" S5 par!s oS dimethyiacsi^wios ^ns? 1 05 par & o{ vwjtsr and l^e moRure was heated at '^"Cfor !2 hours ;otis5«>oivp 
the componcr'ts into a memb'-Ane stock &oiu1 on This sofutorj vsas exJfudea *rorr) an annui^r onrics jorovicScU as in 
CKampie 4) of outer dfamster 0 Snm snsi inner diameJef 0 Zsrm togeEher wt&i a solution cons's^ir^q 6b part** of 
Gir-igtiiviacstsTiiGe arid 35 parts of v«3t sr as a core ^Ovytion to form a howow tiber -ner^bran© mae' - st< ne cond> jots 
as ,T Exar Die 1 Thfs hoiSovj fsbe'- neTibrans was insGr^cd a case to form a rrodaSe wit'' a ncTJbrano arsc* d? fcr^ 
n'ctK p'.n -"3 ""ho-" ?a ig >rf3rfia >£ y 'uio a tc-n iw<th Ihtj ngnbr-^oe fn a wet rlaie ths aifo^-^i n c»'"' >a->ii y wa& 
mertsuioua d ^v^toO ■'2-"'. nnr ^! d«^<<i --jn iiif'ut 'in tes 'hb qcnofrt! rn^ss tran^sr fioeSicscJ V -^ftg 1 hour 

rh s. i-»o!icw f ibet '->enb«3ne iWsts cofumed tvf be «i ra^r ib'iaiie having «i spongy staicturc n tho rr,, f !e<y€. o-ift ^ 
hycfffsl-jiiic property p-ov)d©d by f<^e poiyvfnytpyrfolidone a porostiy of 78 ?% i^<* An asymsw-trcai sir jcturp wth an 
scum laver hav r»g sn Hvf^^ifqG po'e iKdfus of 5 Snr?* 

fcxampis 7 

•ico 0 (. i ^ po\\in ioyrr'^GO'^e (BAo>^s ^ 

5 'Ex-vi on o <^ ^ diinotf- y^' <rVifrtiof= d 1 li 1 -vth 

ih i iitst O't 1 vvas crrudsG rorrs < ^ / 1 n t, < wtse-sn ^sinqsc ionprepasc 

^ t oil w. "V jccSam ae ^ifK ' ^ ' j il<^ r rms-c^r, n of i^^a s^^imero 

Sv,'" k sjHj V Sva i'-d !i <! T;<^p<.t,d t ^. t > htr < s > t ■ <.f bat <aimft!" 

ba'h rt<5 4^3i!. i . ) T =>c i'^ ■4bB'"'obvv>e!ghvaQjeoiJSS5iul'0'" '"'q!i<~c ffc Ato ron ovrg " ? exre^ssfv^' 
gi\co'!P8 st!C'\>nt, i > i i jm hollow t'OiSr ps^-'sri vt>'i prrvtdoo ' i.^rd.nQ<s in sx. ase^vsl 

pc y-^s 5-r y:. ' o ^0 o^"'--^f \s {sitxs^t 88 n'CTors) srouna 2 hoticw "ow" <► a Z difoctio'- p 0 5 'Ai'^c nq pe 

iCfrt o >^i^^w itc T ^' c sso'Rr 24 t.'^iis. of such urrt hoiSQw fibp a'«}r OfU«- fio i>i<-", l>^is^l8d|oyes^8f ya"- 
WtSSWOLifc ifo.ri -se '^se'^iy neiM-*y oii ^^^s" Sf^jTie oit n in ari S dfrftcJic By twa cnov J)!>5 2 ia>eis> of teoacwrs an 
rifeSsmDV of jn iov>' "ibes sfeTiei-sts w«s fabfscatsd 8y assembly then of 22" ^-sssmbifss of unit ho tow f het eierfw 
a ho'iow f'bet bvirdSs was provided This hoifov* ftfas'- saorwiis was rmc^sa sn a centr sfogaj! separator to rsmovs Jha 
aosisous so»i.tiOf^ of giycsntis repSaceig the trif us^ng soiution and sealed th© hoitow tnr sads to gtve s buncos of hoiSow 
tibors to bo insartod in a hcmodsaiy^er rare This hc^iow fiber hpd an tmtst diarpeSsr of 200 n^jcrons and an outer 
a a'nstsr of ^0 nrijcrcts arsd -he hot«ow ftbsr buncos had 10 808 hdfow f<bsrs a^ssnbied tn ri 

TNsbo^ow^er buncos v.astr&srt8d in r{r€»'-^iaivsfss case of wnmsrcisa'^'otQi of 40mn" fhen w ha"pr?wcrary 
cap Vtsc o «3acr ^^rid of trie case potyi.'©th8»i8 was ntrodvicsd from itis tn'et of tns diaiys<s soiu's-^r ivc ->sn w dftfsc* 
Removng the temporary CPOs m6 cytting of the potyuretJians and the end fsajJs of toliow thread buncie coming out 
r>f frs encte of ths case hsadst csps mimi>nm sno a isaft isis-t was contiuctssd umg ai at a pressure cs 0 Skg^-n^ 

As*^s!Qsu!toftle*saKfesJ us)ftg1(S)0saiT^p{8S faiufesisiefefour^Tf 12sanplas v.Cfokifig «totheCr^«se they 
wsrs foun^ > - vt ->c by snd breaic^ and tnread cut due to Sfmpis faiiyre tn work contact of tr e t>eiiow f ber 
buixiis v>'iih K f -< sC.'' -" rier waiS the case v^ert tt was inserted m ths case, and there was m sea- leakage 
sound in tne poK'Lif ethane ssafinq c^ate. 

Vtrvi ^ '^jHJ «.6p U€ in e<-^k tes was wPohad wtf" nu e jva*er >i . \ -nc k ■• a ^ o' t. > ' i-" 

-"srbrai c Or .f . a* ^''""0 ^ ^v.k8'> Ine-^ f vi, is i^^ac itec ^ id '^t'^■■if z t-'aniisx- ? -^Ae 'if 

1= i "0 fc bt ^r- ' <- c r f --f < ' ! !^ 2 ' t'^so > ^ ^ <^ d iv - s^r- os^, 

.! -sdc< C)'' t"!ts noPijie «»as s.od "o' cin "a! ovH"sial<on >t grivr- <^ </<:> y i(qn ■> micfuQivbj Ov^J^t 
/3% and was sotino sisabis wishoot aiw ptobfem ssjch as residua! oi-xsi. 
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18 p-r.n^o OS a poiysuiJone {AMD'OOS "P -SSOO") and 9 parts of polifVirtylpyfroJidOfK^ (BASF's. '^vere adri&a io 

a mixed soiytfon of 7 1 .B pans ci(rrseSf-iy!aceSa!T!id8 and i .40 psris of watsr. arsd th& mtxXusB was heated at ^O'C Willi 

s- agSation Jor 1 2 hours to dJssoSve ihe components and fojw a sptreiing soJutioR. Ibis spinning soluliOD nad a viscosity 
of 28.4 pofse ax 3Crc (38.S poise at 2Q'C), 

This spinning soiuttcn was sxtriidsd ftofn an annySar noxxte ^iwerei at 30* C, s»hi!8 an infusing soliitxWi prepafsd 
by mixsr.g 65 parts oi dmsthylacetsSTsde and 35 parts of wstet was tnjacted ffcxnths csntral part of ths spinnsist. ite 
soJution emitted f ixan }i^e spsiiwet entered a dry zas-ie set at a length erf 350mm, wh©rs it was exposed to moist air of 

?o a reJativs humidity ot 84% in thss ssctior?. Spinning was carried ouf st a speed o1 40m<tn!ri, and a hems)dsafy?er v?8S 
febricsted by a tnethocJ smiiar toSiat m Exampie 7, However, during the course ot fabrication, a ieak test vvas conductsci 
w8h 1000 sampksg Faituses ooeurfsd in 17 samples, but Vn& causes were the SOTie v^h those in Example 7. 

The thus oSSamcd diatyxer of an ^ective area cff 1 , 3m® was f otsnd accsptabie tor aSi Hems of the sj^fova! stssr-iiSafd 
of t-jspnodiaiyxsrs. Tfte wstar psnrsaability d the Mow Sbsr cut oisl of the dkiy^er wa& lOrrMis nroHg - m^, and the 

f S albumirt permeabifity of the moduie was 0.4% > and the urea and vitamin B,2 diaJyzances were rs^jectp/sty 1 94jnlA?rvin 
arid 1 3Sm!/rr!in in the elinicai ©vaiuation <^ this modiiie, it gave a % ^2-f»ic?ogtobugin removat of 67% gr)d was foand 
asabie wi5hout any profc^rst ssjcb as iiestduai biood:: 

Exampis9 

IS Parts of a poiysiiiione {AMOCO'iS "P-SSOO") and 9 parts of a poiyvinylpyfroiidons (BASF's "K-30') wese .adcieci 
to a msxed soiuJion of 71 .g parts of dimethyiacstamjcie arid 1 2 pa^s of water, and the mixture was heale^i at SO'C mth 
8gii:-i5i' >n ky ; ? hoim to dissolve tt'ss componsnts snd forsT! s spinning soimion. This soiutiat had a visoossy ot 26.8 
poii^ft .-i: O-y-r, rhen, lisirsg m an intusing .^oiiJtion, a cofrtfxjsition of SO parts ct dimstiySacstarfsde and * parts of 
«j5 wijii-r ;j honic-ciiaSyzer was prepared oy a n^ethod Sifniiar to ttisf )n Example 7. 

Tiif x'vji!.-; psrmsapsiity of ihe nciiow Hbsr cut out of Jhss diaiy/sr W3s740mi,'hr • nwHg • rrfi, the aitjyrjiifipefmeataiHty 
of ;hc ff'txiuK vv;.-is 0. 1%. ana the urea arid viiamin S,2 diaiyzancss w^s respectively ■i§2ml/min ssrid ir36ms/min, per 
area o; 1 .3 Whan this moduie was used for a clinical te^, it gave a % p^-micropc^tigin fsmovs! 52% and v;as 
found usaaie without any prd>t8r« sucti as rssidsia! blood. 

SO'' ^ 

B<Msvph 10 

AsseiTihiing f/C ana 306 bursites cj! hc-i-ow s'ibefs sn tne course ot process of Exampie 7, bu.ndlss oi hollow fibers 
were u\,';'-5rx; .sn.-i uusv vv?;-?; ir-sc^Jeci in i-iert^oditJiy^iS cases of inner diainieter 35 5mrn and 46.5mm r jspecsivsly to 
ss prodijce ficiififxiialy- c-t- ^ jv l!!^; •.■»-ne riiethod as that in Ejismpte 7. 

11(8 8ifBc;:v;^ a:f).i:; Vv0}« !i.\S|.>ect!V8ty i,0(# and t.Bm^, and when the vitamin Bj^ dsaiyzanises wee© riiieasursd. 
they ware "! 27mi''min and r65nii,'!tiin. 

Sx^ple t1 

Ussrig ih» bursdle of holiow fitjsis In the course of process of Sxan^ls 9 but changing -he asssn-ibisd numbsr of 
i'b-'if'^ nundltss^ «M i- i>i ovi. i'Dftss; wers prsoared Then they were irsssrted in hsfrsodialvs.s cases o' ;-.nc dsa^ne-ers oi 
3S Smn-;. '^A.Qmrn and -tS.Snim, and hemodiafyzers w'&h effective areas of 1 .Om^, 1 Sn-^ and 1 .8m' weso prepared by 
lbs same msthod asfet in Example 9. 

Meastiring the tirsa and vitamin Bl S diaiy^jfinces and aibomin pemisabilitiss,, the uraa dt3iy?«nce;5 wars I87ml/ 
min< l95mi/jT!fn and 197mi/m!Fi; vitamin S^^ dialyzjmcss were l22m!/tT}tn, 147fr>^fnin and 156?j#nin; and afouftiin 
pe'meab;i!tjss were 0.2%, 0 1% and 0.2%. respeclivsiy. 

Comparative &xaRipie 3 

18 PartiS Qf a poiysoifc^e {M^COs "P-3S00") and 9 parts of a polyvinyipyrroiidons sSASF's "K-SO' ) Were added 
to a mixed soiution d 44 parts ot dimethy lacetemtde, 28 parts dimethytstilfoxids and 1 0 part of water, afwi the mixtisro 
was r-i53.'iied ai SO'C wrtti a-giialian for 1 5 hours to dissolve the components and form a spinning soifjtion Ttii& sjpsnning 
soiuiiQfi had a visccssiiy os' 3? 9 jX)ise at 30*0. Tf>is spinning s«>iu?(on was extrifdad trorn ar: arinuisi orifice no/irie 
spinneret at W~C.. whiSs as m infussng soliJtiori, an adnii>iturs ot 30 pails of difTjettiyiacetasT-ide snd 40 ;ih;1s ot wstor 
was snjsctsd ti'si^ough the cer^trat part of the sprr^ergi, Tt^sn, a berriodiafyisef was prepared by the sar^e method ass 
that in Exampiis 7 

The waffifpsrsneabitsy of t?iehoiiow fiber cut out onbedlaiper wasS30n?f^ir -n^ m^, iheaibumiri psfmeabiiity 
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of Xhs iTicduie was 0.'^% and the vitsmin 8,2 dsaiyzance was 132ml/rnin in a ciinica! tsst to which this moduie vssas 
subjected, the ^Jg-microgbbygin removaf rats was as k>w as 49%. 

MiOi Vwit '^iiK ' ' -oagjiatsd ana dasoSvatec hoifovt? f^r^Md of Ex*. ^pfo 7 s \Aa& imme!t<o<:3 tr « 4i'<. ci> woighJ 
aqueous soiution of glycerirsB. Ati©f Sje «)fcessive gSycefir^e siicksng to the s«f1ac8 was rersKwed. it was iaKen on a 
hexagonal hanK, each &id« of whiefi fiad a iengSi of 60cm, and asr dried at rocm IsrDpeiatuie, Thsn, by cuUing it out 
of ttie fiank, a bundie Cff hoilow fibers was prepared. T^is bolfosaffhsf burJi^e w«as ^assembly ai iQ,60S hoilowffbers. 
The fioSow fiber bundie was irissrted in a fiemodiaiysis case of an iftnsr diarrjster of 40mm, and dry ttir was biowrs 
verticaily to bo5h end faces of fhs hoJfowftber btindieto looser! the end pafts. TbQft, ssaisng piatas were iOfmed by {he 
sarrts method as that in ExampSo 7. iTJtfOduesrrg pressure asf frram the tfia^zate aids and Msag vm.&r io lha bbod side, 
a isak test was mads according to the but^ie posni method. Then, through iho gamma-ray steriiizalion by the sann© 
meShod as thai in Exarr^pNj 7, a h^smodtaJy^lsr was prepared. 

The water psrmsabijay of the hollow fiber cut ouf of this moduls was 41 Omi^r . fiwHg - m^. siburnif; perrr^sabiiity 
was. 0. 3%, area diaiyzar5ce was t ^m!/mtn. and vitamin B., d'iaiyzarws was t ^SmlAnin. These values of ^vatsr perms - 
ab-My anci ursa and vitamin B^g diafyiance were ai! rs^tiveiy iow Tfiat is, when a km concentratia'^ of glycerine is 
adcJed, ths tube piat® rnay be lonrted readily without, spacers, btif d&tarioration in fite pennsability of ths hoiiow fiber 
occurred due to drying. Thus it was diiScuit to prodifcs a hefrsodiaiyxef of fii^ performance such as thai according Jo 
the preset invsnSton: 



1 . A hoibw t-.bsi ro.nt-caT'i ci ia;aclBrae6 by 

(!^ an aibytrir; p'^frfViabin'.y of 0 S"!* o? isss, 

(is) psf membrane atsa of 1.6 an tn vfiro urea cisarance of t96 mi/'mtn oi fnore: 

(iii) per merribrasie area of 1,6 rh^, an in vSro ph<^orus cleararsce of 180 mUmin or rrxjfs, 

!'iv) per membrane area of 1 .8 m^, a pg-mierogiobulin clearance of 44 nxymin or more. 

2. A iio iC".'» :;ha; ;t .;ri;i-. , :nc! .i-ccoiding io ci.d-m ^ , wi--5ch ccr'w ie^^ a .-^o-y S;.'!on!> c-Hsn 

3. A iioifoiV fifcO! fT-iSiTS&rane according to clasm 2. which cornpnses a poiVs^tiiionG and a hyarophosc poymsr. 

4. A iiollow f ibsf metr^rane according to cfaira 3, wherein !fie hydrophSic p«)!ifffier cra^nprises poiyviny ipyrrofidone. 

5. A i^olbw Uber rr;crr,bfane according to cfair>i 3 or ciaisrs 4. wfiefein Sis hytkcphific po^sf is cfoss-iiftked. 

A ho'iow iibof nrismbrane tiocording to any psecsding cfeim for us® in the treatmsnt df blood lor remcvai therefrom 

of any undessred corrsponent. 

7, A hoitew fiber rnsn-.iMane according to any one of daims 1 lo 5 for use as an artificsai kidney membrane. 

a Us8 of a hoSow fiber membrans according to Hny one of ciasns 1 to S for in vitro treatment of biocd for rsmovai 
therefrom of any iind&sifed con^pcfssnt 

§. A Boiysf-iiEone hoiiow ^ibes semiper{r)eafc;e membrane ci^aractersted by an albumin permeability of less than 1 5% 
and ;n a dsxiran diffusfcn test using a dextran having a STSoiecula? weight of f 0,000 and after 1 hour circulafioo of 
bovins serum, ,an overaSi mass transfer coafttcier^t Ko oi 0.0012 cnvVnin or mo-re. 

1Q. A pcsfysuifofse hollow fiber membrane aocordiocs to ciaim 9. wherein the membrane has a i-iydroc hsiic sroper-y 
p;oy;dt-d by ^ j-fv'drophiiic ?>olytTief. a porsasity of 78% or higher and an asymmstr^ca; sir jclufS tncfifdrr^ 2n;i;v!5 
layer thftreo!, wi;ch actrve layer has an avsKiC.s r i- 1, r.id us of less ti\s.n 10 nm. 

11 . poiysuifoB€ hoiiow fiber rr^smbrane oantaining a hydrophilfc polymer m the rnembmne ciiaractsjized by an ai- 
bciEriif) pesmeabillSy of 3 Q% or is&s and a vfSamin 8^? dsaSyzafsce of 1 35 rrsl/min or room per membrane area of 1 .3 
m^, the vitarrtin ^ diasyzance being measu red dursr^g dialysis using, as psrf usats, an aqueoiis soljjt crs contajining 
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urea and vitamin Bj^ s5 s p&r5us3te flow rate of 2Q0 m!/'mi«, and sissng. ss diaiysaJs, water ai a diafy KSle flow rate 
of 5C50 ml/min arid a Jsitralbrj speed of "0 mlinm 

12. A fxs!ysU)tor>e hoitowtlbsr rr^smbraneaccordsngtociasm 11, havsngan aS)umtnpsrmsat>il!ty oJ0,1%toS,4% and 
s a vitamin B,^ diaJyzance ot 1 3? mS/iTiin of mcfe per msmbrans afisa o.M .3 iti^ 

1 3, A poiyssjifon© bolicfw fiber tnsmbrane according to clatm 12, having an aJbumsn pefmsabiiiJiy of O.S'^c, jo 2.0% and 
a vMfniri B, j dsaiyzance 1 40 mifrntn w more in a itiodois m&mbmm area on .3 m^. 

je* 14. A poiysuifone SioJicw fiber membrarie accoKiiog to on© of ciaims t1 to 13, vifeefeai Jiie yfsa d^8iy^ar!ce per 
rrvemibrar^e area erf 1 .3 ^measared wcfer the dialysis corjtSjiofHi givefi in ciaim 11 ) is 1 91 mymn r>f more. 

15. A poiysisifcsrt« ffoiiow Sber membrarte accorciing to ciaim 14, wherein tfi© ursa diaiyzaaKJS per membrano area of 
1 . 3 frs2 is 1 9S tni/mfo or mof is. 

m- 

ts. A posysviifone hoitow fiber membresne according tc ciairrs IS. wlierein fri® ursa diaiyzance in a f«odi>i8 of a mem- 
Srane srsa ^ 3 is 193 ml/tm^ <n rtiors 

1?, A poiysusfons hoSbw ^iber sriembrane sccordirsg to any ons of claims 11 to *6, vvrse.rein Ihe vM&r pijrmsabslity of 
so tr,s hoiiow fiber ss 500 ml/hf • rrsrsHg • nv^ or rfsofe. 

1S. A poiyswJfoiis hoiiow fsbsr msmbrane sccordtns to ciaim 17. whsretn the weior psr r ij'-sbiiiiy of th^ f lOiicw fiber is 
600 rnL/i-ir ■ rnmhg ■ or rnoro. 

£■5 18, .A, poiyssjfior-s ho!!ow fibsr membi-ane accoedtog to ciairrs 18. wiierein ths watOi pe-rr:eabM>f of fhs f>ollow fiber is 
700 fni/rif ■ jrSETtHg • rn" or s-nore, 

20. A po^ysuiior^q hoitow Tiier membrane 3ccor;ny-oo > r;i". r ~ . ''^ l--) ^ -v; ^ ' il2"f^i"'""S'Oi>vigin removaS 
m dinieai isse iof bfeod dfaivsiS -^Hh a nicxiuie p&r msffibf&ne arsa of 1 3 m^, ol 60% or i^jghiSf 

£1. A po;y;;s..!ii<:.n8 i-ioilovv fibo rr.c:rr!OiHr:;^ ;icc- fdrxro ;: r,:r" TO ,vrx-«;-:> ;-;i? s-issd ii., n iscrogiofciiiin rsrTioval is 70% 
or higher 

22. A polystJlfone hoiiow iiber rnsmisrane according to any one ci (;ia:fns 11 to 2i , whsrsin the hydi-opniiic polyrnsr js 
posyvinyipyrfolitiofit: 

£S. .A holbvv f-Der rnfsnL.i'i;"; v-' coid«'i9 to any one oi ciainiS 9 io 22 io; use ifi ihe treatn^srit of bioixs to rsrrsovij 

4S 24. A hoitow libar iT;;;rnb:£;no SKXcrdaiQ So any ono of Claims 9 to 22 fof UJse In hornodiaiysls, 

as. Uss oi a i^oiiow fibs; rnenibrsi^e sccofA^^g to any or^e of ciaimis 9 So 22 Sof in vitro traaiment of blood to remove 

ifisretrt:*,"^-! arsy undesirsd cosnporssnl. 

45 A method a-: rtwniit^ir.t jring h poiysiiStxiij iroliow fibsf fsembrans, vehich method comprises spinnirsg boliowfibssrs 

frorri a spsrsning soluUor:- coriiprssifig a polysuifons, a {^fc^hiilcpolymar. a solvent for each of thepdyss^one Sftd 
hydropii?!!c polymer and water iwhtch spinnins soitfltbn has a viscosity x (poisejat 30*0 wsthi^the range of 25-130 
pdss and a qoantSy y {wl%) of water present h the spinning soiatioii within the range satisfying th« formtife 

-O.0!x4-t,4S<yS*0.O1x + 2.25. 

27. A method aJ manutacfuring a poiysuifone hoflow tiber membrarje hemodiaiyzer module, which method cwnprises 
manufactunrig a poiyssiHons hoiiow fiber n^embrane by a msltiod accordif^g to claim S6, and thereafter incofpo- 

55 ratirig the membtatie in a rfiodute. 

28, A .fnethod according iooialm 27, whsrsin an inf lissng soiution comprising organic solvent or a mixture of m organic 
soivejrt and water ss introduced into ti)e insids of the hoiiow fibers dofing spinning to iotn\ a core iiqtiid. if^e spinoirvg 



oui ana hoHow i:br>f;5 aie than Ir^-spfegi-iafe^ wUh a wettsng 3ger?t, and: whsch msthocS includss he fidditicna: 
steps, c.aa;ed out wlitse ihe hoiicw fibefj: afs ifj-spssgfisiati with an aqueous sdtitfors ot the wsttin:g age ol oS ;o;rrvng 
3 bundis oJ ihe iioiiow tfeers and iristiiting srts sjiid buoa'is inia a modiiSe case for a riemotiiaiyiter 5,0 piiovtde a.n 
5 intem-ieoiate product bv? fofmatkjn of ai iea^. one sealing plate, and subsequwtSy washing at tfiQ wstSing agent 

2S. A method ^cordsfigto cism 27 01 ciaim 28, ^mmt the viscosity x {poise) of tfie spinning soiuiion si 30*C ss 
within rhie rang® of 40~110 posse, and Iho watsr qudrjffty y {wt%) co-Hiimfd m th^ spinning soiuSiCXj ss wsShs^ She 
rangs sgttsfyijig the formuia 

■0 OIX + 1 .65 r> y 1- -0.0 ix * 2 OS 

is 30. A method accordirig t<s ciaEfTs wherein the quantfty j{v*t%) of water pfesent in the infosing sojiSttOii is within ths 
rasge safisfysng the fofmuia 

-0.1 4x : 28 •> ?. S -0 Ux 1- 37 5 

31 . A n-iSthod accordi^ig u> c-aim 30, wherers the viscosity x (poise) of the spinritrig fcoiyjior: as ;>0 ' C) i« wcriin she rarfge 
erf 40-110 poiss, and the water qiiantity 2.:^wt^:.c^saleei0ct!iin':M.if^in9 soiutoi is with« the ratigs satisfying 
thsforrmjia 

-0 14>c + 28 5 S ? < -O.Ux + 34 5. 

32. A meti^od accofd-ng to any orm c.iair---is: 2Q to 3 s . wherein fts soSveni is ciHTiot-iyiacfJtamiCis an. i the infusing 
sciisitioti ^■i a mixttii's of dsrrtsthytecetartBcte arid wa-es, 

33. A metncd acTO;d!'-!g to aia-.fr. 27, whsrsin ihc n.vios-, ! ;>c;,- -.^^ ;)!(5i.i!5h! nic co-if;Ci vvi!,'i ?= niosst nsr iio^voi Q ifiiatii/s 
r!urTtidityo'70*.c- hrahc- •orOI--- Os=c^x« - •* v < 'x ■ - n , s, ; ^ ^ -'aoiiKx.; 

34. A msiiicd accot-Ang io cii»fn 33 wh..,--^::- .,rr ;i,po c! ;he "loitovv iios;! Wiih t;-.^ jt^oist cjif fic-w ;s 0 2-0 S 
35 sseones, 

35. A rrssthod according to any on^s of ci=aims ;o 32, whs)e:n the wetting agsnt is seiTsoved with t~ot water si a 
tsrnpsf ature oi 40*C or higher, then tha hemootaiy^er is f ilied wi8i mter and the hollow f ibsr fji^brar e is irradiatsd 
wit?^ gamma raya in a doss of 20KGy to SSKGy. 

3S. A method aocordrng to claim S5, wharein the wsBingagent is temoved with hoi water at a tempsratsirs of 55*C or 

hjgher:: 

37. A mettiod accarding to any orse cjf miim ^ to 36, wSisr^tn disring the said stsp ot forming the btBidie ot hoibw 
m: fibers vwhfte impregnated w^h the aqtssotis soiutioo of the welttng agent. ,^pacers ara disposed betwsen she f ibars 
to isrsvsnt adl^ssion of the holiovs fibers to one another. 

as, .A !ne!i-:o.d of n-ianyfactLir^ng a poiysuifone hoilow fiber snsrrjbrans herr^odialy^ar module, wi-iirr; nsrod comprises 
spij-inriQ korn a spinriiritj soiutron cofitaining a polysuitone and a hydrophilic {x*-ymer, holfow fibsrs, ,>.T:p: sgnating 
se trse hoilow fibers wttfi a wetting agent, torming a bundie ot the hcisov/ {iber$ wtgi spacers intr odiiced thersbelwesn 

to prsvertf adhesion of the hoifow fibers to os-isancsthsr, tnserti?^g&te said bundle of hoifow fibers into a hemodialysis 
modufe cass, potting the modui© cssss to ioftv. the hesTfK>d^iys!& nrsodtiie, washirvg oH IJ-se wett^r?g agant: Uien sier- 
iiixinci. 

ss 3S, A rneth-x; ,-iccorS;ng to cias^n 38. wherein the netting ss giycefine and t -^e ; ck.*,-,- :,g-.M :5 are impregnated with art 
aqLieoiiS soiutior? containing the girycersne in a concentration of »0% ay weight or JTiote. 

40. A method accofdrng to any one of claims 2S to 39, isheroin respectsye spacer yarns are introduced a-o^nd rospec - 



tive gjoups. each of one or Swc hoifow ftbsrs hayhg isTrjpfsgnatGd therein an aqyeous soiiition we- jng agsnt, to 
prcoucG r.^sp^:'^tis« unsi hofiowffbsreiemems, oifisr re^>aGtivs spacer yarns srehsiicaisy wound around re-spec; rv'e 
groups each oJ fovir or more said ur-i! hoSbw ft&ef sisfnents £0 form respecUve assembises of Shs iioSiow ftbet 
siemsrits, then Sivs of r?Ksre assetnbiies of the ur!it hsISow fiber siorfisfns ate assembtedtofofm a bundfe of hoflow 
fiber msiTjforarsss tor inseftion inso a hemodiaiysss case. 

41. A method according io arty orte ot daims 26 to 4D, wherein im bydmphilic polymer Ss poiyviny^yn^lidons. 

^ A module for the treatment ol foksod for reiriovaJ therefrom ol guy u«desiT®d componenJ. whfch module somprisa'S 
a bundfe o' i'soHow Sibsr rrssstibranss accatcling to amy ons of ciasrss 1 to 5 srxi 9 to 22 disposed wifiifri a hotssing 
having a biood snfst for i^owirtg blood to fow Sirough 81s hoSow fiber membnsres and a bioodotittes for aitowing 
the flow of biojxi out of the housfcig and ai least a diaiysate inM tor sitowtrtg diaSystate to enter into musing 
and between rsspective ©xtornd peripharie© of waiis o* ihs hoSow fiber rnembranes within the <iotssin§ to ailow 
passage of the urtdssised csrrjporieftt acfossthfe hoiiow fiber mefr?bfane walls to the disiysats. 
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